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STANDARD TYPES and SIZES « 


PUTNAM 
END MILLS 


N. waiting for dependable Putnam 
end mills! Your Putnam Distributor can give you immediate delivery on end mills 


to meet any requirement... end mills with faster cutting, longer lasting qualities... 
available from the largest and most complete standard selection in the country. 
Putnam end mills are regularly stocked and catalog-priced to assure you of the 
best service possible when you call your Putnam Distributor. 


A note on your letterhead will 

bring you the Putnam Catalog 

which lists and prices over 800 
standard end mills. 
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for Stal 


g Die Insert 
inless Steel 


This was a real “problem” job, but the Carmet-insert draw die above solved it. 
It not only turned out 50% more stainless steel parts per day, all perfect com- 
pared with considerable spoilage before . . . it also produced 50,000 parts, with 
no re-working, compared to less than 1000 parts for the-total life of the die it 
replaced. Remarkable, yes—but you can always expect unusual results from 
Carmet-edged tools on drawing, blanking or cutting operations, or from Carmet 
machine parts where great wear-resistance is required. @ Just remember, in 
addition to the regular line of Carmet cutting tools, we specialize in preforming 
sintered carbides to practically any specification—supplying them either “as 
formed,” or finish-ground ready for use. Let ws work with you. 


ADDRESS DEPT. TD-75 

















eyes operators drilling and tap- 


ping separately 6 holes, 7/64” 
in diameter, were producing 1500 
to 1800 completed die cast parts 
an hour. 


By grouping the two operations 
on one simple, inexpensive, tool- 
room-built unit, fed by Bellows 
“Controlled-Air-Power”’ Feeds 
(electrically synchronized) one 
man performs both operations and 
obtains almost double the produc- 
tion — 2500 to 3000 complete 
pieces per hour. 


Multiple operations on the same 
work piece can often be grouped 


Write Today 


and handled automatically with 
inexpensive tool-room-built spe- 
cial purpose machines made by 
combining standard machine tool 
units with Bellows ‘“Controlled- 
Air-Power”’ Feeds. 

Bellows “Controlled-Air-Power” 
Feeds advance work or tools a pre- 
determined distance, under a pre- 
determined thrust. Traverse speeds 
are independently controlled and 
are adjustable to any desired 
degree. As many as fourteen elec- 
trically-controlled Bellows Feeds 
may be synchronized to operate 
automatically with a single work 
holding fixture. 
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NEXT MONTH 


“Plastics Tooling — Postwar’’. Coincidental with the 
greatly increased tooling costs prevailing today, is the 
progress that has been made in the field of plastics tooling. 

ew materials and new methods are available today 
which permit the drawing and forming of heavier stock 
than heretofore workable with plastics tools. This 
article is the first of a series which will bring to the reader 
the latest plastics tooling know-how. 

” 


“Die Design for Symmetrical Brackets’’, Part II, by 
Hans Effgen, M.E., Globe Tool & Gage Works, Boston, 
Mass. Continuing ‘from our September issue, Mr. Effgen 
presents the design iderations y for prod £ 
brackets with more intricate bends, as well as the design 
theory involved in the several examples shown. Bend 
allowances, cut-off calculations and hole positioning are 
thoroughly detailed. 





“Die Casting Die Design” , Part II, by H. K. Barton 
and J. L. Erickson. In this resumption of their die casting 
die design series, the authors present the involved subject 
of die cores. “One of the greatest challenges to the die 
designer is to design dies for parts calling for extensive 
coring at low cost. Indeed, the ingenuity the designer 
displays in designing his dies determines not only the cost 
of the dies but the efficiency, and therefore the expense. 
of operating the die in service”. Barton and Erickson 
proceed with the know-how and show-how essential to 
successful coring. 
e 
**Serew Machine Tooling”, by H. C. Tsien, Engineer. 
The Warner & Swasey Co., Cleveland, Ohio. We plan 
to present, finally, the first of the prize-winning articles 
from the contest sponsored by TOOL & DIE JOURNAL 
during the 1948 ASTE Tool Show. This features the 
turret lathe setup sheets, drawings and detailed descrip- 
tions of the necessary tovling for two screw-machine 
workpieces. 
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“ FEATURES ASSURE ee 
: mI ne 


“BUILT-IN 
NCE EVERY TIME! 


PERFECT PERFORMA 


1, METHOD — The exclusive Holo-Krome 
patented process of completely cold 
forging. 
2. SOCKET 
tape 
3. POINTS — 


maximum grippi 


power. 

4. THREADS — Accurete in form, uni- 
formly clean, ond guaranteed Class 
3 Thread Fit. 

5. STEEL — H-K spe 

treated alloy. 
h H-K Socket 


6. INSPECTION —Eac 
is individually inspected be- 


the factory: 

RESULT — GUARANTEED 
UNFAILING PERFORMANCE. 
ore always ready to 
their warehouse stock. 


cial analysis heat- 


la 


UL 


H-K Distributors 
serve yOu rom 


mM 
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THE HOLO 
-KROM 
—E SCREW CORP. HARTFOR 
D 10, co 
' NN 


OCTOBER, 1948 


SEE ADVER 
TISERS 
INDEX, PAGE 99, FOR KEY NU 
MBERS 








for improved 


QUALITY CONTROL 


FOR PROCESS INSPECTION 


Partially completed parts may be marked on any finished 
metal surface, with the assurance of no stress, strain or change 
in dimension or shape of even the thinnest sections. 


LARGER MARKS — MORE LEGIBLE 


Since no burrs are raised and no structural changes take 
place in the metal, larger marks may be applied at critical 
points such as Magnaflux and Brinell inspections. 


PARTS — SUPPLIED BY VENDORS 


Symbols of origin may be applied at receiving inspection without danger of 
damage to parts. 


FINAL INSPECTION 


The distinctive, clear-cut Lectroetch mark applied to the finished parts adds 
prestige and adequate identification of source, suggesting 
careful workmanship throughout the processing. 


SIZING-PARTS 


Where standard and oversize parts are processed, the legi- 
bility of large Lectroetch marks reduces possibility of error. 
Parts are plainly marked at the point where most accurate 
inspection facilities are available. No acid fumes to impair 
accuracy of finest testing instruments or processing equipment. 
For more details write or call 


The LECTROETCH COMPANY 


14925 Elderwood Ave. GLenville 8080 E. Cleveland 12, Ohio 

























Representatives in Principal Cities 
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LOWER COSTS . . . INCREASED PRODUCTION 
with 


PLANNED 
TOOLING 








Mam otw 

QUALITY MAROWARE § MACHINE GORPORATION — 
Chicago, tilinoi m i 
S 


QUALITY... 


has done it 
for many 
others, and 
can do it for 





you. 


Permanent Tools for high production 
Quick Process Tools for short runs 


Complete tooling, engineered, built and assembled for your presses, with Automatic 
Feeds, and thoroughly tried out, ready'to set up in your plant for economical production 


Please write, wire or phone 
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QUALITY HARDWARE AND MACHINE Div. 


CONTINENTAL-UNITED INDUSTRIES CO., INC. 
5847{North Ravenswood Avenue 





Chicagoj26,"Illinois 





Visrem1 


wears a face 
like this .. . 


In telling time S) in measuring speed in calculating temperature @ 


the dial face has proved the most satisfactory, the modern 


measuring pressure 
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Ne ot Caammeren 
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way of providing instantly-readable, plainly-visible measurements. And when it comes 


to gaging. many cost-conscious plant managers now know that Dial Indicator Gages 


cut down seconds and rejects 


i save time and eliminate re-inspections. 


eyV 


Here is the modern inspection method 
that enables workers to see dimensions, 
instead of feeling for them. They know 
not only whether the work is off-size, but 
exactly how much. And Dial Indicators 
have now been built into so diverse a 
range of gages, that there is a type for 
virtually every production problem in- 
volving dimensional control. Your con- 
trol limits may be fine or coarse; Dial 








FEDERAL PRODUCTS CORPORATION 
1144 Eddy Street, Providence 1, R. I. 


FEDERAL 








Indicator Gages give you accuracy ana 
speed. 

Pictured at the left--for example — is 
a Caliper Type Indicating Gage for check- 
ing outside dimensions. (Other models 
are made for inside dimensions. ) These 
caliper gages are fast, handy and con- 
venient to use. With the arms designed 
to your specific requirements, they per- 
mit measurement over, under or around 
all types of obstructions. You read the 
Dial Indicator and know at once if the 
dimension is right. For full details, please 
write for illustrated Bulletin No. 50. 

We make both regular 
and custom-built gages 
to meet the needs of 
users in hundreds of in- 
dustries. You may save 
both time and money by 
calling upon our long, 
collective experience. 


ah * 
YOUR PROFIT DECISION IS Visible PRECISION 


* The use of Dial Indicator Gages—visible precision 
—lowers inspection costs, raises production. Fed- 
eral Products Corporation is America’s largest 
maker of both standard and custom-built gages— 
mechanical, air, electronic—for the measurement 
of single and multiple dimensions. 


Represented in Canada by RUDEL MACHINERY COMPANY, LTD. 
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You'll do MORE...You'll do BETTER with 


MODELA 
MASTER PUSHER 


BALAS FACTORY DUPLICATE COLLETS FOR ANY MACHINE 


improve your production / 


More and more manufacturers are discovering that they can “step- 
up” the performance of their machines and improve their products 
by the use of Balas Collets...because qualities and features are 
included in these collets not available in other types. Balas Collets 
are “cam-ground”— they work faster, grip tighter and run truer. 
These extra qualities are available to you at no extra cost...so 
why not investigate? Send the coupon for free catalog today! 


) LINE 


SQUIRREL CAGE 
PUSHER 


also 


WARTIN 
MASTER COLLETS 
AND PADS 


FACTORY 
DUPLICATE COLLETS 


BALAS COLLET MANUFACTURING CO. 3802 Woodland Ave., Cleveland, Ohio 
Please send free copy of your Catalog No. 47. 


NAME 
TITLE _ 
COMPANY 
ADDRESS 
city. 































MEET HIGHEST STANDARDS OF 
ACCURACY and CONCENTRICITY 





PRECISION FINISHED for accuracy and long life 

HIGHEST QUALITY MATERIAL obtainable for the purpose 

EXPERTLY CHECKED for dimensional correctness, concentricity and hardness 
STOCKS MAINTAINED — popular sizes and types at Dayton, Cleveland and 
Stratford; complete range of standard sizes and types at Garwood. 


LINE INCLUDES A.S.A. STAND- 
ARD HEADLESS PRESS FIT 


















BUSHINGS REPRESENTATIVES 
HEAD PRESS FIT BUSHINGS BOSTON, MASS. Rescisnengaicenraeey NEW YORK, N. Y. 
M.A. Siebert Co. Diemaker Supplies Co. Corlton Eberhard 
SLIP RENEWABLE BUSHINGS Gerreon 7.0104 TRinity 1-2865 Wisconsin 7-9193 
FIXED RENEWABLE BUSHINGS eta — 
*CLEVELAND, OHIO ~— Chickering Too! t.Co. PHILADELPHIA, PA. 
HEADLESS LINERS Die Supply Compony ws 850s Albert R. Dorn 
LOCATING JIGS, LOCKSCREWS UT 1.0550 INDIANAPOLIS, IND. DEloware 63553 
CLAMPS The Standard Die Supply, inc. 
Our latest catalog DAVENPORT, IOWA Riley 6319 ROCHESTER, N.Y. 
giving nega —_ Davenport Engineering Corp. MILWAUKEE 3, WIS. Fink Tool Co. 
ing sizes, together 
with price list and Sernenee sre "haan as Monsees 5679 


poe a ble o the MINNEAPOLIS 2, MINN. “STRATFORD, CONN. 
tool engineer, sent Geo. D. Laughter Co. Ches. W. Stone Co, _—Ellsworth Stee! & Supply Co. 
h upon request. Kenmore 4191 Geneve 8631 BRidgeport 7-3317 
“4 *Stock of popular sizes corried at these locations. 
REPRESENTATIVES IN OTHER IMPORTANT CITIES 


ACCURATE BUSHING COMPANY 


441 North Ave... GARWOOD, N. J. e Westfield 2-2415 


*DAYTON, OHIO 
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AL "MEET THE 
NEW ALLEN BOX" 





Pel Wied) TACceN| Wen LALten) 


STALLENT (at ALLEN) Wa LAGLEN 1 


RS oe 1 ALLEN | all! iis 
sot SH Ym, 


Sy) 
LEN “your GUARANTEE OF 
GETTING GENUINE ALLENS” 






WARNING 
Allen- TYPE screws 
aren't necessarily 
Allen-MADE. Gen- 
vine Allens in the 
new distinctive 
black & silver box. 


SOLD ONLY THROUGH 
LEADING DISTRIBUTORS 


Hartford 2, Connecticut, U.S.A. 





SEE ADVERTISERS INDEX, PAGE 99, FOR KEY NUMBERS 































Your work-holding tools give fast, uniform clamp- 

ing action—longer life—greater power—because 

De-Sta-Co’s more than forty models give you 

quality features. 

@ Well-engineered designs, precision-tooled for 
uniformity. 

@ Reamed bearing holes for accurate fit, sensi- 
tive operation. 

@ Fool-proof, positive toggle action—no cams. 

@ Friction-relieving off-sets in handles and links. 

@ Cold drawn solid bars—forged portable clamp 
parts. 

New portable and plunger clamps are coming 

to meet your various work-holding needs. Write 

for illustrated catalog and name of stocking 

representative in your area. 


DETROIT STRAINS COMPANY 


344 MIDLAND AVE. DETROIT 3, MICH. 








TOOL & DIE JOURNAL 
PLEASE USE INFORM-A-GRAM FOR PRODUCT INFOP MATION 


HERE ARE THREE THINGS 


TAPS 


..--CAN DO FOR YOU 









2. BETTER, CLEANER il 
THREADS ons 


Electrolized Taps cut more freely. Chip 








me MORE HOLES PER TAP 
. . . 300 to 1000% More! 


Electrolized Taps have enormously 














s and surface friction is reduced, chip oe 
greater wear resistance snd hold size weld minimized. Cleaner, finer finished 


infinitely longer. threads are assured. 













e LOWER COST 
PER TAPPED HOLE 


Electrolized Taps give you not only 







more holes per tap but more holes per 






machine and per o;erator. “Down 






time” is tremendously decreased. 








; , ; | T 
You Can’t Talk Quality Into a Tap 
The only practical way to check these claims distributed by one of the more responsible mill 
is to order a trial lot and to run comparative supply houses in your locality, whose name. 
tests on your own machines, under your own will be sent to you, together with bulletin of 
é operating conditions . . . Electrolized Taps are styles, sizes and prices, upon request. 


Ehctok; ool ap conranarion 


proviDENCE I, 





Electrolized Tap Corporation of Ohio « 1650 Collamer Road « Cleveland 10 
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atew minutes 


and youre ready to makea , 


NEWSIZE WASHER 


when you use... 


; Only 








oe = & SI oS 


UNIVERSAL MASTER | , 


WASHER DIES 


Once having made a nominal invest- 
ment in Hovis Master Washer Dies to 
fit your requirements, all you need is 
to change five small easily removable 
parts to make a new size washer. This 
takes only a few minutes. Think of 
what this means in the saving of time, 
materials, process engineering, tool de- 
signing and tool tryout! And you can 
make washers on short notice as you 
need them, avoiding large inventories. 
The Master Dies themselves do not be- 
come obsolete. 


Write for illustrated folder. 


< Made in 5 sizes: 
34” —11/,” —21,,”—4” —6” ss 








$100 E. NINE MILE ROAD VAN DYKE, MICHIGAN 


Phone: Centerline 1575 Suburb of Detroit 








Even good gaging can be done better 






with equipment like this 


In almost any metalworking plant, there are certain gaging operations 
that will be improved when the present gages are retired. That goes 
even for the finest standard gages ever made — and by that we mean 
our own. 


To take their place, Pratt & Whitney offers specially-built multiple 
gages like the one shown. This one is a happy combination of three 
P&W gaging methods — Electrolimit, Air-O-Limit, and Electrical Con- 
tact — that checks 14 dimensions of a piston. It quickly paid for itself 
because it eliminated many wasteful inspections; it takes one experi- 
enced inspector instead of fourteen. 


Do you produce a part with a number of precise dimensions around 
which we could build such a gage? Ifso, you can save money. P&W 
can provide the gage you need — special or standard. Feel free to call 
on us for counsel on any gaging problem. 


PaattT &@ Wuttney 
Division Niles-Bement-Pond Co. 
West Hartrorp 1, ConnecticuT 















“There is no better-paying investment 
than the right tools for the job” 


Now at work in a leading 
automotive factory, this spe- 
cially-built gage uses three 
P&W gaging methods for 
checking 14 piston dimensions 
to close limits. Diagrams on 
indicator panels show dimen- 
sions checked. At the touch 
of a button, piston is ink- 
marked with any of five grad- 
ing symbols (indicating piston 
skirt diameter) for selective 
assembly. This is one of hun- 
dreds of P&W special gages. 















Now, for the first time, you can 
get a real MULTIPRESS, at a 
price comparable to other less 
versatile low tonnage equi 
ment. Never before have. the 
production- boosting, cost-cut- 
ting features of the ULTIPRESS 
been available in a 2000 Ib. 
capacity press, and at this low 
price. 

You'll get features in the new 
Midget which you can’t get in 
any other press. The oil- 


eae 
Dairies 


nces a Complete 


smooth hydraulic action exerts _ ask for Bulletia M-154 


the same exact, preset pressure 
onthe work—re ee diess of part 


size variation. There is no de- 
ndence on operator skill or 
‘feel,” and unskilled s 


turn out high, reject- ace. 


duction. Son as page 

essure are all easily adjusted 
. controls at the operator's 
fin ertips. 


f you're oeing. for all- 


— oe ilit: e 
production and nd reduced eject: 


a 


THE DENISON ENGINEERING COMPANY 
1197 DUBLIN ROAD, COLUMBUS 16, OHIO 
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QAYTON - DETROIT - CHICAGO - LOS ANGELES - tn Canade=Chapat Engineering & Sales, Utd. 


OCTOBER, 1948 
SEE ADVERTISERS INDEX, PAGE 99, FOR KEY NUMBERS 















Vigor cLANG CURBAIES\ 









with the New 


DI-ACRO 
BRAKE 







e ROK-LOK—new sens.t:ve material clamp increases accuracy Be sama 
@ DOUBLE-EDGED FORMING BLADE allows close reverse bends 
@ NEW PRECISION STOPS accurately control angularity of bends 


This versatile metal forming machine was developed 
for use in model shops, experimental laboratories and 
production departments where it often replaces dies 
for all types of precision forming operations. Di-Acro 
Brakes will form a great variety of materials including 
copper, bronze, stainless steel, aluminum and bi-metals. 


WRITE FOR CATALOG. New edition of 40-page Di-Acro 
Catalog contains detailed information on all Di-Acro Brakes, 
Shears, and Benders and illustrates how these precision ma- 
chines can be used individually or cooperatively 
for “DIE-LESS DUPLICATING”. 


Lo 
“esspu™ 315 8TH AVE., LAKE CITY, MINNESOTA 
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JOB Facrs: 


JOB 
o. Shore Run" Fuplices 
PS. Piston head sha ; 
IAL Aluminum Alley 
on Duplicator 

tro! 


Tung-carbide 
Ongles of 


O RPM, 
1ECES 20 


Please Send Without Obligation 
Bulletin No. 1410 - 1210 


Compony.. 
Position 


99, FOR KEY NUMBERS 
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Non-sporking 
safety tools 


Fabricated 
assemblies 






ad 


nter-metallic 
in Grade 
2 Metal re 
sults in “longer runs 
for drawing dies be 
re-dressing 


fore 


Ampco Metal Grade 24 
cuts your drawing costs 





Gives longer runs before re-dressing — 
no galling and loading on stainless steel 


Dozens of shops have tested this 
new alloy. They proved that Grade 
24 gives you 2 to 5 times the die 
life previously considered standard. 
Grade 24 Ampco Metal dies are 
superior to steel dies on many jobs, 
especially stainless steel. A typical 
test case showed a 77,000 run on 
an Ampco Metal die, compared to 
a 3000 run on a steel die. Actual 
superiority varies according to die- 
tolerances and working stock. 


Specialists in ene 
gineering, produc- 
tion, finishing of 
copper-base alloy 
parts and products. 


Corrosion- 
resistant pumps 
Castings 





- 


Ampco Metal Grade 24 gives 
you more hardness and compressive 
strength than any other bronze. Ma- 
chinability of Grade 24 is about 
the same as that of Grade 22 which 
you have used in the past. 

See your nearby Ampco engineer 
today, for the complete cost-cutting 
story on Grade 24! Write for 
bulletin giving full details. 


Ampco Metal, inc. 


Dept. TD-6, Mil | 








a 
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Sheet, 
cast- and 
Welding 
electrodes 
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extruded-rod 









~~ CLEEREMAN 


Operating Sacility 


JIG BORERS 


Small Lot Production 
without layout time, jigs or fixtures 



































Too! Room Production é 
of accurate tools, dies and jigs 


UNEXCELLED PRECISION is built into 
every Cleereman Jig Borer through ex- 
cellence of design, exacting specifica- 
tions and a manufacturing technique 
which assures a precise machine tool. 


STAMINA maintains this in-built pre- 
cision through a long life of extremely 
accurate work. Specially processed and 
tested materials, properly matched, com- 
bat wear of ways and secure stability. 


OPERATING FACIL- 
ITY is widely recog- 
nized as characteristic 
of all Cleereman 
machine tools. Preposi- 
tioning power rapid 
traverse or electronic 
traverse and milling 
control accessories 
speed operation. 


Wire or write for 
catalog with complete 
specifications. 


CLGEREman 
macning 
Teo.c¢ce 


OCTOBER, 1948 21 
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al! DON'T HAVE TO STAND ON YOUR HEAD 
, .to do a difficult job on a 


FRAY Miller! 


RAM TYPE NO. 7-B 
vnvewsa. MILLING MACHINE 


° Sturdy ¢ One set up 


* Universal ¢ All angles 
quickly obtained 


* Four sizes 
* Four types 


* Adaptable to all 
Milling Machines 


For further information 
write Dept. E 


WORLD DISTRIBUTORS 


H. LEACH MACHINERY CO. 


387 CHARLES STREET PROVIDENCE 4, R. I. 
AGENTS IN ALL PRINCIPAL CITIES 
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120 Pieces 
Per Minute 


...from 


312" x .018" Brass 





Photo courtesy of Pedera! Toot Corporation, Chicage 


win DANLY “Hcision Die Set 


\ Precision Guiding Required on Deep Blanking Tool 


Here is another example of how Danly Precision Die Sets 





p help maintain accurate punch and die relationship on 
Saue “Time eee high production work. the ott ra Mr 
Use DANLY Nation-Wide is produced at a rate of 120 pieces per minute on the 11- 
station progressive die and a Danly Standard Precision 
Die Set Assembly Service Semi-Steel Die Set. 

An unusual deep blanking tool used in the last station 
Assembly plants (marked with stars) requires precision guiding by the Danly Die Set to prevent 
stock interchangeable parts for quick as- breakdowns and assure peak performance. The blanking 

sembly and delivery of ony standard die punch at this station enters the die a distance of 5/16". 


ett r ifications. ° 
ak silat Sequence of Operations 
« Chicago 50, 21 52nd Ave. Brass coil stock, 342°’ wide x .018” thick, is automatical- 
ly fed through the following operations: Pierce pilot 
hole, slit, first form, idle, draw shape, pilot, restrike 
« Dayton 2, 990 £. Monument Ave shape, pierce, idle, blank, pilot in scrap. 
Detroit 16, 154° Temple Ave 


Cleveland 14, 1550 E. 33rd St. 


To date, over 3,000,000 pieces have been produced 








» Grand Rapids, 113 Michigan Ave., N.W with the same Danly Die Set. An average of 200,000 
Long Island City 1, 47-28 37th St pieces per grind is obtained. 
« Los Angeles 54, Ducommun Metals & Helpful Engineering Service — For helpful engineering 
pr , 48 Alameda service-on die sets of any size, standard or special, for 
* Milwaukee 2, 111 £. Wisconsin Ave. any type of press operation, con- 


Philadelphia 44, 18 W Chelten Ave sult Danly without obligation 


« Rochester 4, 16 Commercial St ° ° 
get this /zcc bulleti 
Illustrates how Danly special machinin 
and welding facilities help you save time 
and money on special die set applications 















DANLY MACHINE SPECIALTIES, INC. 


2100 SOUTH S2ND AVENUE. CHICAGO S50, ILLINOIS 











75 TEARS OF DEPENDABLE SERVICE 
TO THE STAMPING INDUSTRY 
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KNIGHT EQUIPMENT 


.. to Boost Output 
relate Moh''2-1 am Glo} 15 









, ‘ie 
2 THD bid ee 





@ ELECTROMILL 


« 
* 
a 
a 
@ 
* 
e 
+ 
& , 
& 
* @ HOLE GRINDING 
. ATTACHMENT 
Efficiently, economically handles large ca- © Accurately and quickly fin- 
pacity work of many types: jigs, metal e ishes holes and bores up to 6” 
patterns, multi-cavity molds, jig boring with e diameter in hardened parts. 
dial indicator, drilling, milling, machining oa Simplifies handling work too 
light metals, etc. Infinitely variable range ® large to swing in standard 
of speeds and feeds. Any combination of + machines. Special adaptors 
speeds and feed controls can be supplied & permit easy installation on 
e any milling machine. 


or eliminated subject to customers re- 


quirements. e 
eeeeeeeeeeoeeeoeeeoeCeeeeeeeeeoeoeeooeoeoeoeee 


zones 7otey WB KNIGHT 


for details and 
specifications MACHINERY COMPANY 













KNIGHD 
GJERSATICE 
RVs MORE GOODS for MORE PEOPLE at LOWER COST 

AAT TO TTL ee LT 8, MISSOURI 
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ATLANTA Moin 445) 
| FZ BALTIMORE Piczo 0340 
| w% BIRMINGHAM 54.9521 
BUFFALO Cleveland 1110 
| #0 Tt) CAMDEN, N. J. 4-7765 
Near Neighbor” Senrudee meso cove soo 
CLEVELAND 


Superior 6159 
DAYTON Modison 536! 


From Foundry to Finish —= 


ERIE 5-4375 


THROUGH A CYCLE OF SPECIAL MACHINES... GREENSBORO, N.C. 2.0608 
INDIANAPOLIS 


..- SPECIAL SKILLS Franklin 3508 


LOS ANGELES 
Trinity 9826 
' (g RRR B gs ga". MIAMI 3-2384 
e. oe ay i a MONTREAL MA 5346 
NEW YORK 

" Worth 4-7484 
PHILADELPHIA 

Lombord 3-1256 
PITTSBURGH 

Atlantic 4116 
ROCHESTER Molin $249 
ST. LOUIS 

Jefferson 4805 
SAN FRANCISCO 

Exbrook 2-2230 
SYRACUSE 3-118! 
TORONTO Hudson 9071 
YORK, PA. 2042 











Magnetic chuck on Hanchett grinder 
holds two die beds ( 38" x 58” each) for 
vertical surface grinding toa satin finish 


There’s no need to “roll your own” when 


Producto can supply you with Specials of the 


7 ee | 
PRODUCTO veloped custom-built machinery, specifically 
e geared to handle close tolerance work on all types 
mY. DI E 4 ETS of die-sets from small, intricate designs to giants 


of several tons. 


highest quality in the shortest time. 


Through long experience, we have de- 


‘Near Neighbor Service” from 26 cities 
gives you speed and convenience . . . provides 
personal discussion of your requirements through 


telephones listed herewith. 


THE PRODUCTO MACHINE COMPANY iiicctronr's, conn. 


TEL. 4-9481 
Phone for “Near Neighbor” Service 





t2Ppe8 
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SOUTH BEND PRECISION LATHES have solved the production of precision 
parts for many manufacturers. Their accuracy, speed and 
adaptability to a wide range of operations contribute to 
efficient machining. Perhaps you are running some small, 
precision jobs on slow, heavy machines. If so, find out 
about South Bend Precision Lathes. These are the kind of 
jobs for which they are built. Their use can often effect 
appreciable savings. And, being reasonable in price, they 
can be installed without excessive capital investment. 

Call our local distributor for information. His name is 
listed under “Machine Tools” or “Lathes” in your classified 
phone book. Or, write today for catalog. 





16" x 6’ TOOLROOM LATHE with handwheel collet attachment; collet rack; taper $ 
attachment; micrometer carriage stop; chip pan; thread dial; 3 phase, 60 cycle, 2145 25 
220 volt motor; and drum switch. Catalog No. 8117-C. ° 


PRICES OF SOUTH BEND LATHES 


QUICK CHAN T 
LATHE SIZE OEAR moDEL “noon 
16" x 6’ Lathe $1729.25 $2145.25 
1442" x 5’ Lathe 1466.25 1843.25 
13" x 5’ Lathe 1227.25 1577.25 
10” x 3’ Lathe 924.35 1231.35 
9" x 3’ Bench Lathe 335.45 516.45 


Prices include 3 ph., 60 cy, A.C. motor and drum switch — f.0.b. factory 


SOUTH BEND LATHE WORKS 
BUILDING BETTER TOOLS SINCE 1906 
432 EAST MADISON STREET, SOUTH BEND 22, INDIANA 
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Here are a few standard cutting tools that have 
been ground on the Radiform into special forms. 


The Radi-Form is a_ small 
grinder attachment — the se- 
cret of which is that IT CAN 
MOVE THE WORK IN A 
PREDETERMINED ARC OF 
ANY DESIRED RADIUS. 
(From 1 16 to 2” concave, and 
from .00 to 2” convex.) 

This means that you can 
now form spiral fluted end 
mills and similar rotary cut- 
ting tools to within .0005 ac- 
curacy if desired. You can 
generate radii on carbide 
tipped cutting tools WITH- 
OUT FIRST FORMING A 
WHEEL. A standard cupped 
diamond wheel will serve for 
all your tricky grinding prob- 
lems. 

Here is unbelievable accuracy 
coupled with unheard of ease... 
cutting tool grinding made sim- 
ple, quick and accurate, The Radi- 
Form can also, with ease and ac- 
curacy, pre-form grinding wheels 
for plunge grinding. 

The Radi-Form grinder attach- 
ment sells for a surprisingly low 
price and earns its keep in a 
hurry. Write for literature and 
prices, 
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3 new NORTON GRINDERS 


For the TOOL ROOM 


No. 20 Cutter and Tool Grinder 


HIS easily-operated, hand-feed grinder has a unique 
design of tilting wheel head that simplifies many 
operations. It has dual front and rear controls that 
provide maximum convenience of operation in the 
grinding and sharpening of all the commonly 
used cutters, reamers and counterbores with 
speed and accuracy. Special attachments 
are available for the more unusual types 

of work. Wheel head swivels 360°. 


8” x 24” Surface Grinder 


A HYDRAULIC precision grinder of the traversing 
table type with horizontal wheel spindle. Both 
hand and hydraulic table traverse and cross feeds 
contribute to the versatility of this machine for either 
toolroom grinding or efficient production work. Smooth 
operation of all moving parts, convenient placement of 
controls, and easy accessibility of maintenance points, 
characterize this new surface grinder. Either wet or 
dry grinding arrangements are available. 


10” x 20” Universal Grinder 


SMALL universal grinder particularly recommended 

for general toolroom or production grinding where 
a high degree of precision is required. Outstanding 
versatility is provided by independently motored and 
hinged internal grinding head, universal live spindle 
or dead center headstock, double slides and swivels 
for wheel head, and convenient arrangement of con- 
trols and adjustments. 


(~ gen cleric >< 
‘NORTON GRINDERS | 
eos 


NORTON COMPANY, WORCESTER 6, MASS. Distributors in All Principal Cities 
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TH mass production of Fractional Horsepower Gears has been 
a highly developed specialty of ours for more than 30 years! 
Small Gears of every conceivable type .. made from many dif- 
ferent materials for practically all known purposes. . flow from 
our modern machines by the thousands. Each one measures up to 
rigid high standards of uniform accuracy. Each one undergoes a 
series of tests that insure smooth, satisfactory performance and 
long life. Each one is handled with extreme care from one oper- 
ation to another to safeguard its fine quality. If Small Gears form 
a component in the product you make, by 

all means entrust the job to our competent 

staff. Decide to test the speed and efficiency 

of economical G.S. service 


EVAR Specialties 


Spurs + Spirals - Helicals - Bevels - Internals « Worm Gearing « Racks - Threod Grinding 
2635 WEST MEDILL AVENUE - CHICAGO 47, ILLINOIS 





WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS 
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Advanced Leadersliip in fiesign and Engineering 
4 FIPST for Precision with Pugeedneec... 
4 FIPST for Adaptchility... 
¥ FIRST fer Increcsine Preduction et Peduced Cast 


Be Vee withi fhe Boney LOBRIGERD 





i] ee 


FRING & IMFG. CO. > 
ST. LOUIS 16, MC. Ni, 


3 TRE-LINE ON MICK 70 STIRKEROIZE FoR K FIORE cTeRCEED OF erent - 











... Introducing a new group of 


QDESEGATIZED BRANO 
mm = steels! 


Designed jor latermediate Service 


... where the full properties of the more costly 
higher alloy high speed steels are not required! 








This new ELECTRITE MV family of high speed steels is the product Heat Treating Data —Electrite MV-2 
of years of research by Latrobe Electric Steel Co. metallurgists = 2 ae | | 
Developed specifically to fill the need for Intermediate Alloy High ‘ : ae | ee et | 
Speed Steels, the MV family is suitable for uses where higher alloys | | 
ore not required. AR: faces Dame. | +++ 

The introduction of these new steels marks another step forward 
in Latrobe's continuing efforts to produce for Industry better steels for 
better tools at lower cost 


| 
| 
| 


+ 
+ 


These intermediate high speed steels are recommended for small drills and 
reamers, thread chasers, tops, pipe taps, efc., wood-working knives and 
cutters and for body stock for carbide-tipped drills ond reamers. Our sales 
engineers will be glad to assist you in selecting the proper grade for your 
porticular applications 


LATROBE ELECTRIC STEEL CO., Latrobe, Pa. 
a 


ROCKWELL 











HARDNESS 


c Cr Mo 
mMv-1 fe) 4.10 4.25 a OIL QUENCHED FROM 2150°F | 
TYPICAL : DOUBLE TEMPERED 2HOURS EACH J 
Mv-2 08 4.10 4.25 d = ii re | 
ANALYSES mv-3 1.18 4.10 4.25 or rT cer | 
Mv-4 1.40 4.10 4.28 a = 











950 1000 100 1150 
Shown at right ore hardening ond tempering curves of MV-2 grade. TEMPERS: TEMEOMME ¥. 




















BY YEARS 
OF USE 


(4 DIE-BUILDING... é# PRESS OPERATION 


Die-makers and press operators every- 
where understand the application and use 
of R-B Interchangeable Punches and Dies— 
because, for years, these products have 
been “standard” in the metal-working and 
plastics industries. As a result, man-hours 
and money are saved in die-building . . . 
and press operators have learned how to 
install and remove them quickly and easily 
in the press, reducing press “down-time” 
to a minimum. Used exclusively in many 
plants, they provide a sure solution to 
simplified inventories of punches and dies. 


R-B punches and dies of standard sizes, 
j WHOLE 


in this free catalog. 


A 48 page book con- 
taining full information 
on Allied's “‘one stop 
service."* Write for 
your copy. 





__ ALLIED”; ALLIED PRODUCTS CORPORATION 
M y Department 24 ¢ 4634 Lawton Ave. e Detroit 8, Michigan 


- 
. . 
*eas* 






PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 








shapes and materials are carried in stock 
for immediate delivery. Special punches 
and dies are made promptly to your 
specifications. 





-+.-and CHECK THESE 
R-B ADVANTAGES 


Jv Simple in design and construction. 


o Unlike most parts used in die 
construction, R-B products have a 
salvage value. 


Vv Securely locked both vertically 
and radially yet instantly remov- 
able. 


v Selected steels with hardness con- 
trolled and finished to very close 
tolerances insure uniformity. 


v Quickly and accurately assem- 
bled in die construction. 
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OF THE PRESS 


SLandard Stee Die Sets 


m Decrease set-up time; lengthen tool life. 
m® Used with any make of press. 

® All parts strictly interchangeable. 

® Prompt shipment on all catalog sizes. 


Ask for catalog 


STANDARD MACHINERY COMPANY 
1531 ELMWOOD AVE., PROVIDENCE 7, RHODE ISLAND 


Branch Warehouses: 


CLEVELAND DAYTON DETROIT NEW YORK 
The Die Supply Co. George D.LaughterCo. DiemakerSuppliesCo. Acme-Danneman 
5349 St. Clair Ave. 5 Springfield St. 2679 E. Grand Blvd. 203 Lafayette St. 
UTah 1-0550 KEnmore 4191 TRinity 1-2865 CAnal 6-1760 
INDIANAPOLIS PHILADELPHIA WORCESTER 
Standard Die Supply, Inc. Wright & Gade Tool Co. Lindco, Incorporated 
26 E. McCarty St. 3701 North Broad St. 1023 Southbridge St. 
Riley 5824 RAdcliffe 51467 WOrcester 6-4637 


ORDERED CPPTE RE LE LE IL TE IE EL TE G0 LL, 
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Our production facilities are em- 


ployed exclusively in the design 
and fabrication of standard and 
special steel and semi-steel die 


sets. “DETROIT” specialization 
guarantees dependable, prompt 
service and workmanship of the 
highest quality on both standard 
and special jobs. ‘“‘DETROIT’’ die 
sets are Micro-metric machined to 
assure long die life and con- 
sistently satisfactory operation. 


Clee a ee ® | 


2895 W. GRAND BLVD. . 


CALL ‘‘DETROIT’’ 


DETROIT TR 2-515 
BUFFALO 
DAYTON 
INDIANAPOL 
LOS ANGELES 
MILWAUKEE 
MINNEAPOLIS 
PHILADELPHIA 
PITTSBURGH 
PORTLAND 
ROCK ISLAND, | 
ST. LOUIS 

SAN FRANCISC 
SEATTLE 
TOLEDO 


CORPORATION 


DETROIT 2, MICHIGAN 
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Touching Up 
Preduction 

With- 
out Dis- 
assembly 







Excellent For Use 
On trreguiarty 
Shaped Parts 











H Finger-Tip 
CONTROL! 









FOREDOMS are TOPS 
ITere are 4 REASONS WHY: 


1. Extra power and longer motor life because motor 
not dwarfed to fithand. 2. Correct handpiece size 
for deft, sensitive, finger-tip control. 3. Com- 
plete range of handpieces types. You fit the tool 
to job at hand. 4. Small handpiece size lets 
you get into those “hard-to-reach” places. 





USE FOREDOMS to grind, polish, drill, rout, mill, saw, 
slot, clean, sand, etch, engrave, etc. FOREDOMS are 
profitable additions to all departmentse—production, main- 
tenance, or tool. The FOREDOM line includes “hang-up” 
models as illustrated and eaxily-portable bench models. 
Foot rheostat is standard with most of them. 











& 5 quickly interchangeable handpieces Our catalog N-1710 gives you valuable infor- 
e types — pencil sizes and larger — mation as to how you can profitably employ 
some with flexible wrist — see arrow. FOREDOMS. It will pay you to send for it. 


ee ee eC 
FOREDOM ELECTRIC COo., 
27 Vack Ulace. New York 7. N. Y. 
Please send us your catalog No. N-1710, showing 
the different uses of FOREDOM Flexible Shaft 


Machines. | 
FLEXIBLE SHAFT MACHINES Ii ..i.siot 


SOLVE MANY PRODUCTION AND MAINTENANCE PROBLEMS Seeger TS 
om eames ewe ese ase as as d 
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Facing and 
Counterboring 
Tool 
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INSERTED BLADE FACING 
and COUNTERBORING TOOLS 


Production goes up and cost goes down when you 
use Genesee Facing and Counterboring tools. These 
features will convince you. 


e Chip space is 100% efficient e Furnished with high speed 
no matter how often blades steel, cast-alloy or Tungsten 
are reground. Carbide tipped blades. 

e Interchangeable pilots. 

e Blades may be reset to exact 
diameter after regrinding. 

e All tools have heat treated 

e Standard sizes from 1% to 4 alloy steel bodies with ground 

diameter. thread for extreme accuracy. 


e Two styles with straight or 
morse taper shanks carried in 
stock. 











Another production increaser 


GENESEE ADJUSTABLE 
HOLLOW MILLS 











> Let our Engineering De- 








partment solve your ” 
Production Tool Prob- 
lems. 


Write for Catalog 45~—-J 
a 908 
R x. 
OcHester 4, 


ADJUSTABLE HOLLOW MILLS © FACING AND 
COUNTERBORING TOOLS © SPECIAL PRODUCTION TOOLS 
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PRONOUNCED 
“MACK-IT” 


Mac-it %” x 214” Hollow 
Set Screws have grip of 
morethan 17,000 pounds, 


BETTER, FASTER SERVICE WITH THIS (Zovseglecze MAC-IT LINE! 


Because many standard types of Mac-its are stocked through- 
out the country for quick delivery, and because specials can 
be engineered to your own specifications, you'll find it pays 
to investigate Mac-its first. 

Mac-it’s 35 years’ experience in the manufacture of heat- 
treated, alloy steel screws is your assurance of precision, 
uniformity and strength. Sold through leading industrial 
distributors from coast to coast and in Canada. Write for 
new catalog today! 

Other Mac-it products include: 
Hollow Lock Screws Socket Screw Keys 
Socket Head Cap Screws Square Head Set Screws 


Stripper Bolts Hexagon Head Cap Screws 
Hollow Pipe Plugs ... and many others 


Marketed Nationally Since 1913 by 


STRONG, CARLISLE & HAMMOND COMPANY 
Cleveland 13, Ohio 
Manufactured by MAC-IT PARTS COMPANY, Lancaster, Pa 
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HIGH SPEED PRECISION 


MILLING MACHINE 


FOR 
TOOL ROOM AND LABORATORY 


Tool room and laboratory work, because of 
the variety, demands useful milling machine 
attachments. Hardinge knows this. Illustrated 
are two attachments in addition to the arbor 
and vise shown below. Other attachments are: 
Power feed for table; oil coolant facilities; 
360° swivel base, also right angle base for di- 
viding head; taper hole collets,as well as reg- 
ular collets; step chucks and jaw chucks for 
dividing head. 


Write for 
Bulletin 
TM-UM 


, This attachment provides high speed vertical 
Modern design universal plain dividing head and tail- milling. Has separate motor driven preloaded 
stock. Designed to match the precision qualities of the ball bearing spindle — eight selective speeds 
machine. Features are: Preloaded ball bearing spindle; from 465 to 4250 r.p.m.—takes standard 1" 
takes standard 1” capacity collets same as used in hor capacity collets. Vertical head swivels to 
izontal spindle; and high speed indexing, 4 to 1 ratio. angular settings. 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 


Offices in principal cities. Export office: 269 Lafayette St., New York 12, N. Y. 
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BOYAR-SCHULTZ PROFILE GRINDERS 





. 


Fut Mecurale CONTOUR GRINDING 
IN THE TOOL ROOM...IN PRODUCTION 


Boyar-Schultz Profile Grinders save time 
in grinding inside and outside contours, 
irregularly shaped profiles, die clearances 
and many other difficult grinding tasks. 


Boyar-Schultz No. 2 Profile Grinder® 
A heavy duty floor model available with 
single or dual spindles which turn at 
10,000 R P.M. with vertical oscillations. 
Rapid stock removal even with wheels 


as small as %” diameter. Uses wheels 


Xs" to 3” 

Boyar-Schultz No. 1 Profile Grinder 
Bench model Spindle speed of 20,000 
R.PM_ with vertical oscillations. Ac- 
commodates wheels 4” to 1” diameter 
A highly efficient tool that performs in 
minutes, much of the work that for- 
merly required hours 


Mf 
, 


Goymwe-Dchttilhp  oRP ORATION 


2112 WALNUT STREET CHICAGO 12, ILLINOIS 
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FOR MORE PROFITABLE PRODUCTION 
Sectional Dies 
e Tungsten 


Carbide or Steel 
Applications 


DIES 


Lamination 
Piercing and 
Blanking 
Compound 
Perforating 


FORM TOOLS 


Circular 
Dovetail 


Flat 


GAGES, JIGS, 
and FIXTURES 


To suit your most 
exacting require- 
ments. 























Progressive Die designed and made for high 
production of motor laminations. 


@ Our compact modern plant, equipped with the 
finest precision tools, combines skilled engineering, 
workmanship and experience in satisfying national 
and export requirements. 


Cleveland FORM TOOL COMPANY 








6514 St. Clair Avenue 
Cleveland 3, Ohio 
EXpress 0189 
























THIS 
8Y2"x 11" 
CATALOG 


contains “Helpful 
Suggestions” on the 
handling and grinding 

of Carbide Tools and 
shows our complete line 

of Chip Breaker andCar- 
bide Tool Grinders. Mail 
coupon today.Catalog No. 
220 will be sent promptly. 


SEND 


FOR THIS 


CARBIDE 
TOOL 
GRINDER 
CATALOG 





Actual photo of file 
friction sawn on 
Tannewitz High 


Speed Band Saw. wich .-) 


Cost reductions that are downright amazing are 
effected in the cutting of an extremely wide 
variety of materials by friction sawing with 
TANNEWITZ HIGH SPEED BAND SAWS: flat 
sheets, hardened or soft steels, armor plate plas- 
tics, and many others. Formed aluminum parts 
can be trimmed without using a rest of any kind. 
Whatever your cutting problem, chances are it 
can be done faster and better with TANNEWITZ 
HIGH SPEED BAND SAWS. Write for booklet: 
“FRICTION SAWING.” 


PANG 


GRAND RAPIDS 4, MICHIGAN 
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INSPECTOR’S DIAL BENCH GAGE NO. 654 


Among the many outstanding applications of 
Starrett Dial Indicators to quality control proce- Starrett No. 25-T-1 
~. : . ~ Dial Indicator 
dures, Starrett No. 654 Dial Bench Gage offers 


: Reads 0-5-0 by ten- 
many advantages. The adjustable table and lateral thousondths, 












ronge 
and fine perpendicular adjustment of the sliding £25. Con be furnished 

/ a é with tolerance hands to 
head provides the flexibility needed for rapid adapt- dew pn onl Ghee 
ability to a wide range of applications. Suite. 

Any style of indicator can be furnished. When 
equipped with Starrett Indicator No. 25-T5 (0-5-0, 
reading .0001") fitted with tell-tale hand and top 
lift lever, the maximum in speed, accuracy and con- 
venience is provided for taking close measure- 
ments on a series of work pieces. Starrett No. 25-T1 
e , : 4 P . 5 Sterrett No. 25-TS 
is another popular indicator widely used for this Dial Indicator 
A long range indicctor 
reading 050, grodu- 
cted .001", ronge 
-200", with double dial 
ond tell-tale hond. 


application. 

For a complete description of Starrett Dial Bench 
Gage No. 654 and the many Starrett Dial Indi- 
cators for quality control, see Starrett Dial Indicator 
Catalog Tp. Write for a copy. 


STARRETT 





THE L. S. STARRETT CO. World's Greatest Toolmakers ~ ATHOL, MASSACHUSETTS, U.S.A. 
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RECESSING TOOLS 


AN OLD NAME... A NEW TOOL 


by MAXWELL 





THIS is another Max-WELL-Made tool. It is designed especially to 
fit any and all jig and fixture setups, and is available in three sizes 
which have working range of from 1% to 2,*; inches. Tools operate 
into standard bushings and can be used on any automatic or manual 
spindle. 


THERE is a Maxwell Recessing Tool for your job whether you do 





the work with a 


DRILL PRESS, RADIAL 
DRILL, TURRET, 
CHUCKER, AUTOMATIC 
OR SPECIAL SPINDLES. 


























INTERCHANGEABLE shanks and cutters provide this reasonably 
priced tool with wide range of application. Tools are available for 
immediate delivery. Write for full details or send your specifications 
and let our engineers recommend the proper Max-WELL-Made Re- 
cessing Tool. 


THE MAXWELL COMPANY 


9220 BROADWAY * BEDFORD, OHIO 
TOOL & DIE JOURNAL 
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WALES Type “CD” 

Hole Pun ing Units 

puach over ye entire 
f Gat sheets. 


















WALES T; “C” Hole Punching Units pur 
angles, p. -alte M extrusions rm flat aoe 





WALES Type “BL” Hole Punching Units punch 
round and shaped holes in fee sheets. 









HOLE PUNCHING 
AND NOTCHING 
EQUIPMENT 














WALES Type “CJ” Hole Punching Units are 
heavy-duty oe angles,channels, extrusions 
and flat sheets up to 4" thick. 


WALES Type “H" Hole Punching Units pur 
holes horizontally in fanges and rims. 











WALES Notching Units notch tiat sheets and angles. May 
be used in setups with Type “BL” Units for punching 
and notching in same operation. 


WALES Plate Sct System for 


—- holes over the 
entire area of fla 


¢ sheets. WALES Strippits strip metal from conventional d 


The above complete line of hole punching and 
notching equipment is one reason why so many 
manufacturers standardize on Wales Units for 
long and short production runs. In fact, many have 
adopted this standard practice rule:—Before put- 


ting holes in angles, channels or sheets by any 
method, call on Wales-Strippit FIRST. 

For the complete story on this stamping press and 
press brake tooling equipment, write for fully- 
illustrated catalogs. 









WALES-STRIPPIT CORPORATION 


GEORGE F. WALES, President 
355 PAYNE AVENUE, NORTH TONAWANDA, N. Y. 
( Between Buffalo and Niagara Falls) 
WALES-STRIPPIT OF CANADA, LTD., HAMILTON, ONTARIO 





Specialists in Punching and Notching Equipment 


Thad ds Oe 


ROLL FEEDS AND REEL STANDS 








| For All Types of Punch Presses 


Wittek Automatic Roll Feeds provide maxi- 
mum efficiency in the high speed auto- 
matic feeding of all types of coiled strip 
stock to punch presses. Highly flexible in 
function and application, they are capable 
of feeding lengths up to 24” per stroke of 
the press and will handle various stock 
thicknesses in widths up to the maximum 
width of the rollers. 

Wittek Adjustable Reel Stands provide 
automatically expanding coil holders that 
center the coil and assure maximum pro- 
duction by eliminating looping, tangling 
and back lash of stock. If your production 
problem involves feeding coiled stock to 
punch presses, consult us. Your inquiry 
will be given immediate attention. Ask 
for completely descriptive catalog. 
























rbatomatic 


WITTEK Manufacturing Co. ROLL FEEDS 


aad 
4305 W. 24th Place, Chicago 23, Illinois 


REEL STANDS 
@®eeaeoeoeoeoeeseeee7esesees8ceee @ @eeeeoee#e?s 
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* NO BIG SHAPER CAN BEAT THE AMMCO For 
* ACCURACY * VERSATILITY * SPEED * ECONOMY 


Here is America’s No. 1 Precision Shaper for all work up to 7”. It is accurate—vibrationless, and on 
many jobs requires as little as two to three minutes set-up time. It handles a wide variety of work 
and cuts cost, saves time and labor. 









The Ammco is a rugged machine—built for continuous operation—shaping jobs can be handled 
at lower cost and faster with the AMMCO—and it will take care of 75% of shaping requirements in 
most plants. It has the features of larger, more expensive machines plus economy of operation— 
you can’t afford to be without one or more. 

Write for full information and a copy of our new shaper catalog No. TD 1048 


do it 
Wied 


AMMCO TOOLS, INC. - COMMONWEALTH AVE. - NORTH CHICAGO, ILL. 
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Specify ATLANTIC 


BAND/SAW BLADES 








TLANTIC SAWS meet all of 
your requirements for a superior 
blade on complicated die and fixture 
radius cutting. ATLANTIC special- 
izes in accurate milled and precision 
set teeth, hardened to exact temper. 





Atlantic's strong, practical box, plainly 
marked on sides and top. Remains in 
good condition until entire coil is used. 





ATLANTIC’ special alloy steel in- 
sures longer wear and easier welding. 


ATLANTIC’S one temper saw for 
all metals reduces stock you have to 
carry. Cut to length and welded, 
ready for use. Packed in strong At- 
lantic box. Write for new Atlantic 
Catalog. 


Ailantic Saw Mfg. Co. 


INCORPORATED 


Exclusively Manufacturers of Band Saw Blades 


160 Brewery St., New Haven, Conn. 





TOOL & DIE JOURNAL 
PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 












Get Far Greater Press Output! 





on SIMPLE work... © # 


On a simple punching operation, this Carboloy punch and 
die lasted 12 times longer than its steel predecessor! 

In punching holes through abrasive Plaster Wallboard. 
pr oo wore .012” to .O15” every 170 hours... 

. while dies and punches of Carboloy Cemented Carbide 
show wear of only .0025" to .003" after 380 hours of con- 
tinuous operation! 

The Carboloy dies are bringing savings, not only in re- 
placement costs, but in replacement time, as well. 


or COMPLEX... 





In complex dies, too, Carboloy brings 
the same longer die life, lower replacement 
costs and downtime, finer tolerances, bet- 
ter finishes. 

This complex, five-station progressive 
die is an example. With unbelievable ac- 
curacy and efficiency, it produces millions 
of rotor and stator laminations. 

Whether you need standard dies avail- 
able from Carboloy; simple Carboloy dies 
that you can make in your own shop: or 
complex dies available through many die 
shops, you will find that Carboloy brings 
you advantages in drawing, cupping or 
blanking that you can find nowhere else. 

4 Carboloy engineer will gladly call on 
you any time to help you with any prob- 
lem. Send for the Carboloy DIE ENGI- 
NEERING MANUAL, D-124, to find out 
more about the advantages Carboloy 
Cemented Carbide can give you. 


CARBOLOY COMPANY, INC. 


11111 E. 8 Mile Ave. Detroit 32, Michigan 


FOR GREATER 


PRESS OUTPUT CARBOLOY 


CEMENTED CARBIDE DIES 
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Hand methods are 
slow and costly. 









Die assembling 
now mechanized 


Is your toolroom still in the grunt-and-groan era of trying 



























out and assembling large dies? Then it’s time you investi- 
gated the revolutionary new Moore Die Flipper 
Without physical effort one diemaker can perform all the 


operations of die-assembling: Take apart, turn over, drill, 





tap and try out. The Die Flipper will be a money-saver in 
your toolroom from the start, for it can also be kept busy 
} as a radial drill 

An eight-page catalog, with over 20 photographs and 


drawings, is just off the press. It’s yours for the asking. 







MOORE SPECIAL TOOL COMPANY, INC. ee = 4 


726 UNION AVENUE BRIDGEPORT 7 CONNECTICUT Drilling punch in place. Spring holes are also drilled. Radial 
drill has 1%” capacity. Tapping is done in same set-up with 
Lassy Tap Set 


Moore Die Flipper stands => 
5'x6'x744’ high. It will take 
apart and flip over a die set 
20”x40” with 12” shut height, 
pins engaged in bushings 4” 


<4 Counterboring for heads 
of screws tapped into punch 
flange, showing the use of 
%” chuck with long shank. 


ADD ¢&) TO YOUR TOOLROOM 





JIG BORERS JIG GRINDERS DIE FLIPPERS 
PANTO-CRUSH WHEEL DRESSERS HOLE LOCATION ACCESSORIES 
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READING 


‘RADIUS DRESSER 


It's easy! The Perfex Radius Dresser 
is as simple to set as a “mike.” Hard- 
ened and ground micrometer screw 
permits precision setting throughout the 
full range—from 2” convex to 2” 
concave. Take reading directly from 
micrometer head—eliminate height 
gauges, mikes” and errors — gain sim- 
plicity, accuracy, hours of time. Simple 
as A B C; set your diamond to Master 
Setting Block furnished — then operate 
same as micrometer. 

The Perfex Radius Dresser will dress 


$149.00 
Complete with hardwood 
case and attachments 


concave radii smaller than .050”— 
full 180°. Dressing head is graduated 
each 5°, equipped with stop dogs to 
permit dressing within given arc. One 
revolution of mike screw moves dia- 
mond .025”, providing rapid adjust- 
ment. It's a precision instrument, manu- 
factured by gage makers mindful of 
tool-makers’ requirements. Durable 
carrying case with Master Setting 
Gage and provision for our standard 
diamond tool and attachment for small 
concave radii. 


Write for details in our new folder and name 
of Perfex representative in your industrial center. 


Perfex GAGE AND TOOL CO. 


123 AVERY STREET 


MT. CLEMENS, MICH. 
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EX-CELL-O 
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When The Tool 
Is an R and L 
Combination 


Turning Tool 










One R and L Combination Turning 
Tool, the only combination right hand 
and left hand tool on the market, 
actually does the work of 14 tools. 


You can use an R and L for all these 
right hand or left hand applications: 
Roller Box Tool - Centering and Facing 
| Tool «Knee Tool « Pointing Tool - Back 
| Rest Floating Drill Holder - Balanced 
Turning Tool. : ; 
Patented in U. S. A. 


The change from right to left or vice nll tieaie 


versa takes only ten seconds. 











NEW R and L 
TURRET BACKREST HOLDERS 


Simple design al- 
lows for conven- 
ient interchang- 
ing of R and L 
carbide surfaced 
backrest. Built in 
three sizes, %”, 
%” and 1” diam- 
eter shank. 

















WRITE FOR LATEST COMPLETE 
BOOKLET OF ALL R and L TOOLS 


| R and l TOOLS 1825 Bristol St., Philadelphia 40, Pa. 































LAGGING PRODUCTION .... high labor costs . . . involved 
operations . . . design that lacks ‘‘eye and buy’”’ appeal... 

These are the stiff necks of production that the Barth organi- 
zation has cured for a wide variety of industrial firms. 

Combining operations to speed and simplify production .. . 
converting manual to semi-automatic or completely auto- 
matic operations... employing electronics, pneumatic, hydrau- 
lic and other modern methods of operations and control... 
redesigning for greater production efficiency and for better 
eye appeal... 

All these are part and parcel of the service included when 
Barth engineers develope, design or redesign tools, dies and 
special machinery for industry. 

If your plant is suffering from a stiff neck that could be 
cured with a special machine or with a better tooling job, 
Barth's wide and varied experience in streamlining tool, die 
and special machinery production may be the answer to your 
problem. A consultation will not obligate you in any way. 
Write for the Barth catalogue. 


BART STAMPING & MACHINE WORKS Inc. 
Denison at We744St, Cleveland 9 Ohio 




















NOW— higher precision at lower cost 
| COLUMBIA 


NO. 1 VERTICAL MILLING MACHINE 
uith Swivel Head 


for 


VERTICAL MILLING 
ANGULAR MILLING 
HORIZONTAL BORING 











This new vertical milling machine has been developed 
after five years of active production testing. The out- 
standing achievement of the Columbia Vertical Milling 
Machine lies in its ability to handle precision tool and 
die work which formerly was entrusted only to heavier, 
larger, more costly equipment. 


Features include: 


* Rigid, heavy box-type construction. 

* Swivel head graduated 180° for vertical and angular milling 
as well as horizontal boring. 

*% 15”x4” table with two ‘’T’’ slots—finished for precision 
work, 

* Half-inch collet capacity spindle, hardened, ground and 
equipped with Timken bearings. 

* nine spring release lock for opening and closing 
collet. 

* Adjustable gibs on table, knee and saddle bearings, with 
independent locks for each. 

% Easy-to-read collars on petit, cross and vertical feed 
controls graduated in .001” 


Here is a most versatile machine aa will enable you to accomplish 
fast, efficient prod at Quick set-up time and ease 
of operation give you HIGHER PRECISION work at LOWER COST. 





(Patent 
Pending) 


Complete Information Available from Your Local Dealer — 
or Write to— 


COLUMBIA MACHINE SALES COMPANY 


P. O. BOX No. 8442 CHICAGO 80, ILL. 
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Editorial 








production incentives 











No one with an intimate working knowledge of what makes this 
country tick industrially can question the validity and workability 
of the premise that increased production and more efficient production 
result in material benefits otherwise unattainable. 

Like any other idea of industry-wide or nation-wide magnitude, it 
takes constant selling to put it over; selling and demonstrating. 

The selling program may be widespread and general, but the 
demonstration has to be specific. It has to prove to the industrial 
worker that any increased accomplishment on his part today will 
show up in his pay envelope tomorrow. : 

One of the most direct “point of sale” demonstrations to the worker, 
that increased, more efficient production can result in increased 
earnings, is a fair and workable plan whereby his compensation, over 
and above a base pay, is a measure of the extra production effort 
and economies that can be effected by him, his machine, his co- 
workers, his department and plant. 

Admittedly, such plans are not of easy attainment or of universal 
application. That there have been many, of various labels, merits 
and abuses, come and gone, and that a few have “proved out” and 
are working to the mutual benefit of labor and management, only 
serve as a constant incentive for each labor and management group 
to strive to work out its own. 

As labor and management succeed in working toward mutually 
profitable ways and means of increasing production, lowering costs, 
decreasing waste of effort and material, the way is paved for new 
methods, new machines and new tooling. 

A new plan, devised by management consultant Allen W. Rucker 
and termed Share-of-Production, is of great promise because of the 
success which it has enjoyed in several plants to date. 

It is based on the dollar value that the workers’ efforts add to the 
incoming material as it is processed in the plant for resale. Their 
remuneration includes a percentage of the increased value the 
material receives while in their hands, hence it comes before 
management’s profits. 

As thus set up, Rucker’s plan provides “take-home incentive” for 
the workers to increase production ways and means and efficiencies, 
to effect labor savings and to eliminate waste. Management, having 
to “make do” with what is left for its profits, is provided with an 
equally strong incentive toward the highest in managerial efficiency. 

In common with the incentives of both labor and management are 
the production economies and investment returns that result from 
new machines and new tooling. 

We can expect to hear of further and more widespread applications 


of the Rucker plan. 
i Com asst 
— t— . 











editor 


















GENERAL NO. 7 


DIEMANER'S Aye /eace 


A dual purpose press especially for the die- 
maker. Get as many try out pieces as needed 
without leaving the die room. Combination of 
the heavy, large diameter wheel with high lead thread on the 
ram permits safe movement of punch in and out of die at 1.6” 


per revolution. 

This combination delivers up to 60,000 pounds percussion pressure 
for test pieces after die is complete. 

Eliminates tie-up of production presses—saves costly time of die- 


maker and production press—avoids risk of injury to diemaker 
or damage to the die. It will prove its worth—write for literature 





and quotation. 


GENERAL MANUFACTURING CO. 


6424 Farnsworth Ave. + Detroit 11, Mich. 3405 
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QUALITY —TasPettion 


es tin? 
CONTROL 


Practicing What We Preach 


With so much Quality Control information coming from 
the Federal Products Corporation via literature, the lecture 
platform and conferences, it is natural that the question 
should come up occasionally: ‘‘Do they — Federal — prac- 
tice what they preach?”’ In other words, might the workers 
at Federal’s Providence plant be in the position, perhaps, 
of the proverbial shoemaker’s children? — no shoes! We put 
the question to Mr. Kennedy and he said that his answer 
would show that the Federal organization is not in the least 


like the old-time preacher who drank whiskey but who ex- 


horted his congregation to doas he said and not as he did. Ed. 


Convinced, from using them, of the 
value of systematic methods in the con- 
trol of quality, including the statistical 
techniques, the Federal Products Corpo- 
ration of Providence, R. I., undertook, a 
year or so ago, a program designed to 
spread information on what is now pop- 
ularly known as Quality Control. 





by Clifford W. Kennedy 
Quality Control Engineer 
Federal Products Corporation 
Providence, R. I 








As a first step, Federal published a 
booklet titled: Dimensional Quality Con- 
trol Primer. In a matter of two years 
about sixty thousand of these Primers 
have been sent to industries, schools and 
colleges, to Quality Control societies and 
to individuals. Evidently the attempt to 
describe a statistical technique in shop 
man’s language succeeded.* 

As a result of the interest stimulated 

*The Federal Products Primer covers one statis- 
tical quality control technique. The Primer has 
been enlarged by the author of this article into an 
elementary book covering the other general divisions 
of statistical quality control: QUALITY CON- 


TROL METHODS, by C. W. Kennedy, Prentice- 
Hall, New York, 1948. 
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in Quality Control by the Primer, or 
perhaps because of it, Federal has re- 
sponded to a steady and continuing flow 
of inquiries for specific information on 
Quality Control applications. Speakers 
have also been furnished for technical 
society meetings, foremen’s clubs and 
similar gatherings. 

Also about two years ago, a coopera- 
tive plan arranged between Federal 
Products, New York University and the 
Massachusetts Institute of Technology, 
with the Norton Company, Sylvania 
Electric Products, Pratt and Whitney, 
General Electric, U. S. Time, Inc., and 
several other concerns, produced what 
are now more or less nationally known 
as the Federal Products Quality Control 
Conferences. 

Six or seven of these week-long con- 
ferences have been held each year, usu- 
ally about two months apart, at the 
Federal Providence plant. Specialists 
from the cooperating organizations serve 
as instructors, lecturers or chairmen of 
the conference sessions. The attendance 
has averaged forty industry representa- 
tives at a time, coming in from such 
widespread points as Maine, Iowa, Min- 
nesota and Tennessee and from all the 
states between. Up to date, 250 com- 
panies have sent 410 men to these con- 
ferences. 











About every known or 
tistical quality control technique has 
been at least tried out or tested at 
Federal. The list of experiments covers 
most of the sampling plans—single, 
double and sequential sampling; Army, 
Navy and Dodge-Romig sampling tables. 
Percent Defective methods are used, of 
course, where required. A somewhat de- 
tailed description of Average and Range 
methods in use at Federal appeared in 
the May 1948 Tool & Die Journal as an 
article titled: Quality Control the Shop 
Man Likes. Engineers at Federal are 
familiar with Frequency Distributions 
as well as wiih some of the more erudite 
statistical techniques and_ significance 
tests such as the Chi square formula. 

Where any one, or several, of the 
statistical quality control plans proved 
practical and profitable, its use in the 


published sta- 


day-to-day manufacturing routine at 
Federal survived. 
Because of the very nature of its 


products and business (thirty years de- 
voted exclusively to the manufacturing 
of indicating instruments for securing 











linear measurements), Federal’s Provi- 
dence plant, in ordinary manufacturing 
terms, is a job shop. For that reason it 
has been hard ground in which to cul- 
tivate statistical quality control. 

Many gages are literally custom made, 
and the control of quality lodges almost 
completely in the hands of the so-called 
old-time worker, plus perhaps practical 
and intelligent inspection. Manufactur- 
ing lots of parts for stock vary from 10 
pieces to 5000. A few screw machine 
orders may extend over 10,000 parts. 
Ordinary manufacture at Federal, then, 
bears small resemblance to mass _ pro- 
duction. Straight line manufacturing 
and assembly methods are feasible only 
on a tew items in only one or two 
departments. 

While some of its catalogue items are 
manufactured in batches large enough 
to hold a satisfactory inventory against 
immediate deliveries, Federal’s produc- 
tion control system is based mostly on 
stock rooms or stores in which suitable 
inventories for some 13,000 different 
parts and subassemblies are maintained. 

















Fig. 1. The type of chart devised by Federal Products Corporation for the double sampling plen 
used in most of their manufacturing operations, as well as for incoming acceptance of vendors’ items. 
: 50 101 201 501 1000- 5000 Over 
Batch Size - 7 oe nr a ni c 000 
100 200 IC 1000 5000 10,000 | 10,000 
Take Ist sample of — ae ) 25 40 60 125 200 300 
If defects in lst sample are 
equal to or less than — —> 6 8 
accept |] 
If defects in lst sample 
exceed — aa —- ) 6 10 16 20 
reject lot 
If defects in lst sample 
are a eae a l o1 2to 4 3 to 5 4109 | 7tolS | 9tol9 
take 2nd sample 
2nd sample size — = a 20 30 80 110 185 300 400 
If defects in 2nd sampl« 
ADDED to defects i 
sample are less than => A ) 6 l 16 20 
accept | 
If defects in 2nd sample 
added to defects in Ist 
sample equal or exceed a 5 6 10 16 20 
reject lot 
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Assembly departments draw from these 
inventories to meet constantly changing 
situations in daily orders involving a 
considerable diversity in indicators and 
indicating gages. 

Hence, the hub of Federal’s quality 
control system is batch or lot accept- 
ance. Whether the order is for 5 or 5000 
pieces, it must pass the toll gate of 
inspection on its way to stores. Statis- 
tical sampling schemes are used almost 
exclusively at these batch inspection 
centers. 

The double sampling plan illustrated 
in Figure 1 is used to test most all 
ordinary manufacture, as well as for in- 
coming acceptance of vendors’ goods. A 
few items are considered more critical 
(purchased sapphire jewel bearings, for 
example, or gears and gear assemblies 
produced in Federal’s own gear depart- 
ment). For such, a sequential sampling 
table like that shown in Figure 2 is 
applied. 

An inspection station should do more 
than simply check the condition of goods 
flowing through. It should serve as a 
guide and help to operating depart- 
ments. As an example of the sort of 
control implied, Figure 3 pictures an 
inspection station in Federal’s screw 


Fig. 3. The inspection station should serve as 
a guide to the operating department. In Fed- 
eral’s screw machine department, work from 
each machine is routed to the inspection station 
where it is sampled in accordance with the table 
shown in Figure 1. 
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Figure 2 
@ = 4 D. - 
a Q = Q. ® - 
4 { Y < om 
4 4 Ist - 2 
4 4 2 2nd 2 
4 42 3rd 0 2 
14 6 4th 0 2 
14 Sth i 3 
49 4 4 6th 2 4 
4 7tk 3 4 
20 st i 2 
C 40 id ‘ 2 
60 i . 2 
80 0 2 
1UU 0 2 
999 20 0 2 
4 h 2 3 
30 lst 7 2 
60 2na . 2 
( 30 3rd 0 2 
t 2 4th 0 2 
c ; l 3 
J l 3 
tk 2 3 
Ist . 2 
] 2nd 0 2 
0 15 3rd 0 3 
0 4th ] 3 
50 Sth 2 4 
] 6th 2 4 
7th 2 4 
: 4 8th 3 4 
Ist 9% 2 
40 75 2nd 0 3 
Yi 3rd 0 3 
or 4th ] 4 
) Sth 2 5 
450 th 2 9 
525 7th 4 5 
NOTE: 
1. The samples must be random and be 
taken from the entire lot. 
2. * means, do not accept until another 
sample is inspected, 











Fig. 2. The sequential sampling table shown 
here is used on the more critical items such as 
gears and gear assemblies from Federal’s own 
gear department, and vendors’ jewel bearings. 


machine depariment. 

Work from each machine is routed to 
the inspection station where it is sam- 
pled, using the table shown in Figure 1. 
If the work is satisfactory, it is sent on 














DIMENSIONAL QUALITY CONTROL 


OPERATION CONTROL CHART 
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Fig. 5. The Ranges and Averages as plotted 


on the chart serve to prevent the manufacture 
of substandard work. 


to stock; if not, it is returned to the 
operator. In the latter event, a decision 
is made (a) to sort or gage out the de- 
fectives, (b) rework the batch, or (c) 


Fig. 4. A patrol inspector maintains Average 


machine and operation. 
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to throw it in the scrap can. 

Now, the important element in this 
inspection plan is timing. An effort is 
made to check the work from each ma- 
chine as often as once every half hour. 
Because the inspection station is right 
at the screw machines, the inspector’s 
report gets back immediately to the 
operator. Hence, knowing frequently 
how he stands, the operator is guided 
away from producing substandard work. 

The people at Federal Products are 
sold on two premises. One is that de- 
fects, once made, can seldom be com- 
pletely screened out in any subsequent 
100% inspection or sorting. Poor work 
escaping the operator is bound, some of 
it anyway, to reach through to assembly 
and possibly to the customer. The other 
premise is that 100% inspections are 
basically sheer economic waste, money 
thrown away, and to be avoided every- 
where possible. The operator has han- 
dled each piece once; why pick it up and 
handle it all over again? Federal be- 
lieves the work should be done right the 
first time. 

Following up this belief and theory as 
far as possible, a patrol inspector in an- 
other department, for example, main- 
tains Average and Range charts at prac- 
tically every machine and operation. 


and Range charts, Figure 5, at practically every 


lis Bi | 


7" | ie S, 
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Fig. 6. The machine operator has the charts 
of Figure 5 to guide his work. Properly main- 
tained, the charts give a graphic picture of both 
production quality level, and machine and tool 
condition. 





These charts serve to prevent the manu- 
facture of substandard work. Figure 4 
shows a chart being plotted. The type 
of chart used to guide the operator is 
illustrated in Figure 5, and a close-up of 
the system is pictured in Figure 6. 

Technical or detailed knowledge of 
Average and Range charts and their 
control limits is not needed in order to 
see, in Figure 5, how the charts help. 
At point “a”, Figure 5, the chart warned 
the operator to reset. If he ignored the 
chart, he would be bound to make out- 
of-tolerance work in a short while. At 
point “b” the chart told the operator to 
shut down completely, call in the tool 
setter and correct a condition producing 
definitely bad work. 

In the nature of preventive therapy, 
another belief is followed out at Federal. 
Inspection stations, sampling table 
checks, and Quality Control charts all 
may serve well to guide and help the 
operator, but if he is facing equipment 
incapable of producing to the specified 
tolerances, all the efforts of the operator, 
inspection and charts combined cannot 
prevent the formation of defective parts. 

From time to time, what might be 
termed the accuracy capability of exist- 
ing operations—machines, tooling, meth- 
ods—is investigated. Pilot lots of new 
products are studied and _ statistical 
analyses are used to check changes or 
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Fig. 7. 
investigating the accuracy-capability of ma- 
chines, tooling and methods. 


The Histogram type of chart is used in 


attempted improvements in tooling, 
methods or the process. Special investi- 
gations probe reasons for excess run-out 
and taper and for lack of uniformity in, 
say, hardening or coloring or die life. 

Frequency distributions or Histograms 
of the sort shown in Figure 7 are favor- 
ite tools for this quality research. The 
tally diagram of Figure 7 disclosed at a 
glance, after it was made, the inability 
of a certain screw machine, as it was 
then operating, to make parts within the 
required .0007” tolerance spread. A 
“dot” chart tally or study of run-out is 
illustrated in Figure 8. Frequently such 
graphic illustrations of operation capa- 
bility are corroborated, to lapse for a 
second into the quality control engineer’s 
jargon, by calculating the standard de- 
viation, the sigma, of the variations ob- 
served and comparing the six sigma 
limits with the specification. Where the 
statistical results report unfavorably on 
an operation, method or machine, an 
effort is made, of course, to overcome 
the trouble. Studies of the type sketched 
above also lead many times to the adop- 
tion of more practical tolerances. 

Like any worthwhile science, Quality 
Control includes analysis, prediction and 
then control, in that order. Sensible use 
of statistical techniques both from the 
angle of quality research and the main- 
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Fig. 8. 
for more practical tolerances when the statistical results report unfavorably on an operation, method 
or machine. 


tenance of control thereafter is paying 
dividends at Federal. Scrap and rework 
losses consistently remain under 1%, 
production increased up to 10% without 
a deliberate speed-up and the whole tone 


of manufacture improved after practical 
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It may indicate a need 


quality measures were adopted. Some 
small credit for such gains can be 
assigned to statistical quality control 
routines. And no calculation has yet 
been attempted of the dollars and cents 
earned in product reliability and even- 
tual customer satisfaction. 


Pratt & Whitney Precision Gages Control 
Quality of Refrigerator Parts 


Precision parts are vital to hermet- 
ically - sealed, self-lubricating, self -cool- 
ing, refrigerator compressor units. The 
parts must fit accurately and operate 
over long periods without wear or noise. 
“Tenth” limits are specified on com- 
pressor cylinders and pistons, for diam- 
eters and roundness, and connecting rods 
and wrist pins are subject to equally 
close tolerances. Selective assembly and 
quality control methods are widely used. 

Throughout the refrigeration industry, 
Pratt & Whitney Air-O-Limit, Electro- 
limit and Electric Contact comparators 
are used as working gages at the ma- 
chine for quality control, as “stage” and 
final inspection gages for selective 
assembly, as laboratory basic standards 
for setting and correlating working 
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gages, and in “receiving inspection” for 
checking vendors’ parts. 

Electrolimit comparators handle ex- 
ternal and internal measurements, using 
electric magnification, which spreads 
“tenths” over broad scale divisions. Air- 
O-Limit comparators use compressed air 
for internal “tenth” measurements of 
size, taper, roundness and _ bellmouth. 
Electric Contact comparators, with fast- 
acting, leaf-type contacts, show “over” 
and “under” parts as fast as they can 
be handled. Pratt & Whitney compara- 
tors are applied to the problems of 
checking correctness of subassemblies 
and measuring the critical clearances 
and angles in roller-type compressors. 
Extensive gage engineering is essential 
to perfect unit performance. 
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Style — 
Portelvator 





* 
Capacity 
2,000 Pounds 


INSTALL PORTELVATOR 


Hamilton Portable Elevating Table 


AND CUT PRODUCTION COSTS 


Stop idle machine time! 
When weight must be 
moved, send one man, and 
Portelvator. 


Raises, lowers, transports, 
levels and supports over- 
hanging work. Forms a work 
bench when and where you 
need it. May be worked at 
from all sides. One man can 
safely lift and carry loads 
usually requiring the com- 
bined strength of four. 


Three table surfaces. Four 
point support. Fast lift and 
slow lift mechanism. Self 
locking at any height. Will 
not tip or slip. Positive floor 
lock. 


Standard model capacities 


1,000 to 5,000 pounds. Spe- 
cial models designed and 
built on order. Write for 


Bulletin P-47. 


£ ‘ 


Lamtllou PER SGNSITIVE DRILLING MACHINE 
R TOOL COMPANY 





832 SO. NINTH STREET - 
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Controlling Surface Finish 
to 
Specified Quality Standards 


the WHAT—WHY and HOW 


In finishing surfaces of machine parts, 
tools, dies, and molds, the conventional 
methods of machining and grinding have 
been supplemented by lapping operations 
involving the use of diamond abrasives 
which so speed the work that for the 
first time it becomes economical to take 
advantage of the well known service 
advantages of high surface finish. 

It is necessary first to understand the 
language of surface finishes. New stand- 
ards are now being developed to show 
numerically just what we desire in the 
way of finishes. The most common 
measurement utilizes a diamond point 
moving over the surface being - meas- 
ured. This stylus “feels” the depth of 
valleys and heights of peaks and by 
electrical means records them with ink 
on a graph paper. This measurement is 
in micro-inches (a micro-inch is one mil- 
lionth of an inch) and can be either the 
absolute difference between the hills and 
valleys, or a running average. 

For measurements of very fine sur- 
faces the absolute readings are more 


magnitude. In the fine watch field, for 
instance, finishes are so refined that it 
would be difficult to make distinctions if 
the absolute method were not employed. 
For general machine purposes, however, 
the surface irregularities are so large 
and numerous that the average readings 
give a good comparative story and the 
average reading proves more generally 
useful to the analyst. The average 
readings are indicated by the symbol 
“y.m.s.” after the numerical micro-inch 
designation and are derived from the 
term “root-mean-square”. Various sur- 
faces produced by standard methods and 
indicated by r.m.s. values are shown in 
Figure 1. 

A designation system has been set up 
to indicate surface undulations and im- 
perfections of every kind so that a sur- 





by Roger F. Waindle 
General Manager 
Industrial Products Division 
Elgin National Watch Company 








useful because they show the surface 
imperfections to a higher degree of 
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Fig. 2. Surface undulations and imperfections 
have to be described in terms that have a common 
meaning. This diagram shows the designation 
system that is coming into common, industry- 
wide, usage. This is a great advance over 
simply noting the hills and valleys in describing 
surface quality. 


face finish symbol can be given to spec- 
ify any surface condition as shown in 
Figure 2. This is highly advanced ove) 
simply noting hills and valleys and is 
just coming into common usage. 

So much for WHAT surface finish is; 
the next consideration is WHY do we 
want better surface finishes ? 

Experience in the fine watch business, 
where actual finishes in the fractional 
micro-inch range are the rule rather than 
the exception, has shown that wear re- 
sistance is increased, close fits are main- 
tained longer, and friction is reduced by 
better surface finish. As now supported 
by the superfinishing theory, ordinary 
machining operations (turning or grind- 
ing, and even harsh lapping) generate 


terrific heat at the immediate surface 
being cut. 
The result is the formation of an 


amorphous layer of material that does 
not have much wear resistance in itself, 
is rough and irregular (see Figure 3) 
and initially creates higher friction be- 
cause of its roughness, then breaks down 
and is removed from the true metal sur- 
face by abrasion, thus resulting in 
dimensional change or wear. 

The gently abraded, or true lapped 
finish, has a hard, true metallic surface 
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to present to the mating part, or to the 
work being cut, in the case of a tool. 
Also, in the latter case, where the tool 
is simply ground, the “feather edges” or 
burrs break off almost immediately on 
contact with the work, the breaks cause 
minute jagged edges which progressively 
break down, and tool wear is rapid. 

Contrast this with a polished, yes, 
slightly rounded, clean metal tool edge 
which plows through the work with a 
minimum of friction (another result of 
high surface finish) with less heat and 
no progressive breakdown of that all- 
important cutting edge. And the eco- 
nomics are good; one example is from a 
General Electric plant where diamond 
lapped carbide tools now cost 1% more 
to finish but give 50% more service be- 
tween grinds! 

For plastic and die-casting molds, 
higher finishes mean superior finish on 
the molded part, longer mold life and 
less knock-out trouble. 

Carbide and steel heading and wire 
dies are finished cheaper and last longer 
when diamond-finished. Higher finishes 
in press forging dies have lead to en- 
tirely new designs using tougher, softer 


Fig. 3. The formation of the amorphous layer 
of metal on machined surface shown by actual 
photomicrograph. Undisturbed, wear resistant 
crystalline material is exposed by lapping off 
the amorphous layer for lower friction, longer 
wear life. Photomicrograph by Chrysler 
Corp. 
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Fig. 4. 
flute. 
down of this burr leads to rapid tool wear and 


Photomicrograph of 4-48 tap teeth at 
Note typical grind burr at left. Break- 


tool marks on work, Elimination in this case 
was by liquid honing but similar results ob- 
tained from lapping with diamond. Photo 
courtesy Vapor Blast Mfg. Co., Milwaukee, 
Wis. 


alloy steels with correspondingly greater 
shock resistance for two to three times 
the service life. Highly finished deep- 
drawing dies wear longer, are less sus- 
ceptible to poor lubrication damage and 


reduce inter-draw annealing require- 
ments. 
Machine parts can be fitted closer, 


operated with less wear and lower fric- 
tional drag when surfaces are finished 
to a higher degree. In marine chronom- 
eters it was found that ultra fine fin- 
ishes on both the hardened steel fuzee 
staff and the brass bearing resulted in 
perfect performance. However, anything 
short of almost perfect finishes resulted 
in disaster because of the very high unit 
loads. 

Closely sized parts such as gages are 
readily lap-sized with diamond. 

How is diamond lapping accom- 
plished? In the first place, it must be 
understood that diamond always cuts; 
it is so hard and tough that it cuts 
rather than breaks down and burnishes 
as will other abrasives. Therefore, it 
finishes by a process of microgrinding 
the surface, cutting freely and cool, re- 
ducing the surface irregularities so fast 
that, in most instances, it is cheaper to 
use the diamond compounds than abra- 
sives of much less intrinsic worth. 

As to “HOW”: The abrasive is applied 
by any of the common methods, i.e., 
machine lap, rotary or reciprocating 
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hand tool, or hand stick, depending on 
the job. Diamond abrasive, because it 
does not break down readily, is graded 
in size bands for a given job and the 
worker follows coarse with medium and 
then with fine abrasive in successive 
steps, carefully cleaning the work be- 
tween steps. 

In each case, the surface becomes uni- 
form for that abrasive particle size and 
perfectly prepared to go to a higher 
degree of finish as produced by the next 
application of a smaller diamond par- 
ticle size. 

The Bureau of Standards has set up 
size grading standards for diamond that 
prescribe the maximum and minimum of 
particles in a given range. For instance, 
diamond designated “6 micron size” is 
limited to particles ranging from 4 to 8 
microns across the roughly cubic shape 
(a micron is one one-thousandth of a 
millimeter, or approximately .00004”) 
and this No. 6 powder is roughly equiv- 
alent to 3000 mesh sieve size. 

It is important to understand that 
when using diamond abrasive, the work 
is done in succeeding steps, each step 
being followed by a smaller particle size 
and each particle size producing a finish 
characteristic of its own. For instance, 
on 64 Re fine-ground, high-carbon steel 
worked with diamond compound on a 
laminated bakelite lap the following re- 
sults are obtained: 

Micro-inch, 


Finish r.m.s. 
Ground 18 
#40 diamond (325 mesh) 3.1 
#25 diamond (600 mesh) 1.3 
#14 diamond (1200 mesh) .42 
Properly prepared abrasive com- 


pounds, that is, abrasive particles such 
as diamond suspended in a vehicle which 
lubricates, spreads, cools and wets the 
work-surface, are surprisingly effective, 
reducing time and permitting repeat- 
able, predictable results so that surface 
finishing operations may be time stud- 
ied and intelligently controlled. 

A good illustration of the economy 
possible by using prepared abrasive 
compounds is that of our own Sapphire 
parts manufacturing operations. In the 
making of pallet stones it was found 
about three years ago (yes, we were all 
getting more economy minded about 
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Diamond Powder Applications and Identification 





General 
Recommendations 


Finest metallographic 
polish. 


Finest polish on Steel. 
Metallographic polish 
on Carbides. 


Finest polish on 
Carbides, Sapphire 


Good polish on Steel 
Sapphire. Best 
“general purpose” 
polishing. 


Medium polish on 
Carbides and 
Sapphire. Removal 
of lines and pre 
polish on Steel 


Fast lapping on Steel; 
pre-polish on 


( 


Carbides. 


Rapid stock removal 
with gocd finish on 
Steel. Good stock 
removal on Carbides 





Fastest stock 
removal. Removes 
deep scratches 
waves and nicks 





Diamond Powder 


Grade Mesh 
| (National Micron Size 
BofS Size Equiv. 
Equiv.) Range Average 
14,000 
5 8,000 
f 4-8 
8 6-1C 1,800 
» >/ 
2c t 
4 6 


Diamond 

Concen- 

tration in 
Compound 


Light 


Medium 


Heavy 


Light 
Medium 
Heavy 


Light 
Medium 


Heavy 


Light 
Medium 


Heavy 








Identification 


yompound 


Color 
VY4-W-475 


1-W-48 
1-W-47 
1-W-45 


3-W-45 
3-W-40 
3-W-35 


6-W-42 
6-W-375 
6-W-30 


4-W-40 
14-W-30 
4.W 


5 WO 
5-W-2 


Compound 
Number 


Grey 


Light Blue 
Medium Blue 
Deep Blue 


Light Green 
Medium Green 
Deep Green 


Light Yellow 
Medium Yellow 


Deep Yellow 


Light Red 
Medium Red 
Deep Red 


Light Brown 
Deep Brown 
Dark Brown 


Light Mahogany 
Deep Mahogany 
Dark Mahogany 


Light Purple 
Deep Purple 
Dark Purple 





Diamond abrasive, because it does not break down readily, is graded in size bands for a given 
job. The user follows coarse with medium and then with fine abrasive in successive steps, carefully 
cleaning the work between steps. In each case, the surface becomes uniform for that abrasive particle 
size and perfectly prepared to go to a higher degree of finish as produced by application of the nex‘ 
smaller diamond particle size. 
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then) that the cost of diamond used in 


the manufacture of these parts was 
averaging 1.9¢ per finished stone. By 
designing engineered compounds and 
applying them intelligently, this cost 
came down to an average of 0.2¢ per 
stone and has stayed that way ever 
since. What did the new compound do 


that wasn’t done before? It separated 
the abrasive particles so they did not 
work on each other; it brought lap and 
work closer together so the abrasive 
could work better and it provided a 
hitherto lacking performance uniformity 
that enabled operator and methods engi- 
neer to work out more efficient usage, 
thus resulting in higher earnings for 
worker and company. 

This study indicated that much former 
diamond consumption was due to loss 
and wastage of loose diamond powder on 
the job, which was eliminated by the 
prepared compound and sure-fire method 
of dispensing. 

The result has been the development 
of a series of engineered diamond com- 
pounds. All compounds are colored to 
show immediately the abrasive particle 
size. They are enclosed in glass car- 
tridge tubes and are used in a piston- 
type gun so that contamination is elim- 
inated and application is made exactly 
at point required. 

Having thus removed most of the 
variables, a new and very important 
variable has deliberately been added to 
the system to compensate for peculiar 
characteristics of each type of job. 
Where faster cutting action is required, 
or where the material being cut is hard- 
er (carbides versus steel, for instance), 
a heavier diamond concentration is some- 
times recommended. Accordingly, the 
perfected diamond compound was next 
prepared with three different diamond 
concentrations: heavy, medium and light, 
to permit the engineers to work out the 
most efficient cost per unit of stock 
removal. 

A system of designation for the No. 6 
diamond, mentioned above, became 6-40 
(light), 6-375 (medium), and_ 6-30 
(heavy). Then, since the composition of 
the carrying vehicle could be made either 
water- or oil-soluble, a letter to indicate 
this was added to give us a final desig- 
nation, i.e., 6-W-375 for Bureau of 








Fig. 5. Showing use of the gun-type diamond 
compound applicator in charging laminated 
bakelite lap. Compound is loaded into gun in 
sealed cartridge, is color identified and con- 
tamination proof yet immediately available at 
all times. 


diamond in water- 
soluble vehicle with medium diamond 
concentration. The full diamond abra- 
sive compound system is detailed in the 
accompanying table. 

The day of acceptance of commonly 
machined surfaces is waning. New 
knowledge of the advantages of good 
surface finishes and simplified methods 
of obtaining micro-finishes forecast 
both higher production for tools and 
dies; and longer life in machine parts. 


Standards No. 6 


Fig. 6. Polishing a plastic mold die using a 
conventional hand grinder with felt bob. Such 
operations with diamond compounds are alter- 
nated with hand sticks to follow irregular con- 
tours. Photo courtesy Precise Products Co., 


Racine, Wis. 





TOOL & DIE JOURNAL 





INCREASING PRODUCTION EFFICIENCY WITH WHISTLER ADJUSTABLE DIES 
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PD irroscin operations necessary in 
producing a 22’ Fountain layout are 
no problem when Whistler Adjust- 
able Dies are used. Set-ups for perforat- 
ing, notching, slotting and rounding take 
less time. Precision is assurd on long 
and short runs. Changes can be made 
without tying up press production. 


The real savings are in the continued re- 
use of the same dies on different jobs. 
Punch and die units can be rearranged. 
New sizes or shapes can be added. The 
heavy duty units easily pierce materials 
up to and including 14" mild steel. 





The new HU-50 Perforating unit that 
pierces at 90 angle can be used in the 
same set-up with other Whistler perfor- 
ating dies. 


§. B. WHISTLER & SONS, INC. 


te) = : Sa) ; 
ee i: . : * 
A er eee 748 Military Road Buffalo 17, N. Y. 


all -_ aa Typical press set-up of Whistler 
= Sa SE a ali Lae 4 Adjustable Dies simplifies com- 


plicated piercing pattern. 





4 you 1e interesfled in getting more production 
at less cost in your perforating operations, get the facts on 
Whistler Adjustable Dies. They're used by over 1000 lead- 
ing manufacturers. Write for your catalogs today. 
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Gage Control 


Measuring tools of the early crafts- 
men were no more refined than were 
their other tools, but structures like the 
4000-year-old pyramids bear adequate 
proof that methods of measurement 
have long been in existence. History 
tells us that for the most part, early 
standards of linear measurement were 
parts of the human body. The length of 
a forearm, the width of a palm, the 
width of a thumbnail—all were used as 
gages. 





by W. D. Angst 
Methods Engineer 
Staff Industrial Engineering Dept. 
Thompson Products, Inc. 
Cleveland, Ohio 








Modern interchangeability would be 
inconceivable with such crude units as 
those mentioned. Eli Whitney, who is 
generally regarded as the father of inter- 
changeable manufacture in the United 
States, used his own set of standards 
to make guns, the components of which 
could be used interchangeably, but no 
independent shop could be assured that 
its parts would fit together with parts 
from another shop. 

In 1866, an Act of Congress legally 


Fig. 1. Concentricity 
gage for turbine wheel 
and shaft. The advent 
of statistical quality 
control in recent years 
has added new concepts 
of precision and meas- 
urement, leading to more 
and finer gaging facili- 
ties. The widespread 
use of such complex 
measuring tools has 
made it imperative that 
gage “ama be included 
as an integral part of 
large manufacturing or- 
ganizations. 


















authorized the meter as the standard of 
length. Although the meter is still de- 
fined in some Physics classes as “the 
distance between two scratches”, it does 
bear a definite relationship to the cir- 
cumference of the earth, and could be 
re-established by repeating original sur- 
veys; or through its relationship to the 
red radiation wave length of the metal- 
lic element Cadmium. From 1866 until 
the present, the ability of the measuring 
instruments to keep pace with the re- 
finements in production equipment reg- 
ulated the growth and development of 
our present mass production and _ its 
inherent interchangeability throughout 
industry. 

With the high production, high pre- 
cision, types of machine tools now em- 
ployed by industry, greater numbers of 
gages are required. It is not an uncom- 
mon occurrence to find the gaging equip- 
ment, Figure 1, for a given operation in 
a modern production shop exceeding the 
complexity of the machine’s tooling on 
that operation. The advent of statistical 
quality control in recent years has added 
new concepts of precision and measure- 
ment, leading to more and finer gaging 
facilities. This widespread use of com- 
plex measuring tools has made it im- 
perative that gage control be included 
as an integral part of a large manu- 
facturing organization. 


TOOL & DIE JOURNAL 

















<a | rr ‘pay ty 
a0 an ve T en 


oan mae 








| 


t 
+ + 
+ 
4 


+ 





“GAGE INSPECTION CARD _ } 





Fig. 2. Gage Inspection Card. 


In an effort to meet the demands of 
the present gaging problems, Thompson 
Products, .Inc., has developed several 
media for their control. This article de- 
scribes the application of gage control 
techniques in the Tapco plant, the com- 
pany’s largest manufacturing unit of 
precision parts. 

Procedures 


The organization and policy of all 
gage control facilities have been made 
the responsibility of the Quality Man- 
ager who reports directly to the Chief 
Engineer. All practices, equipment, and 
personnel relative to the control of 
gages are under the jurisdiction of the 
Quality Manager. 

To insure coordination of, and to 
establish policies for, the gaging facil- 
ities, the Quality Manager has issued 
Procedures covering all phases of gage 
control from the time of the gage’s re- 
ceipt through its acceptance, distribu- 
tion, use and final disposition. These 
Procedures are as comprehensive as is 
practical, indicating applicable records, 
tolerances, wear allowances, checking 


Fig. 3. Tool and Gage Inspection Report. 
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schedules, etc., and serve as a frame- 
work for the organization and operation 
of all gage control. 

Incidentally, these Procedures are in 
conformance with federal and aircraft 
specifications applicable to the products 
made within the Tapco Division, and 
have been extremely valuable in main- 
taining gage control at a level consist- 
ent with Air Force regulations govern- 
ing the manufacture of aircraft engine 
parts. 


Acceptance of Gages 


Gage control practice begins when a 
gage reaches the Tool Inspection Dept., 
either from the plant tool room or from 
outside vendors. The gages used on any 
given operation are specified, along with 
the other tooling, on the operation 
sketches as issued by the Planning En- 
gineers. Standard gages are called for 
wherever possible. Where special gaging 
is required, the Gage Designers draw up 
the necessary equipment. All tooling is 
then ordered sufficiently in advance to 
be available when the job is released to 
the Production Department. 

At the time the order is placed for 
gages, a Gage Inspection Card, Figure 
2, is made out and placed on file in the 
proper gage crib as a permanent record. 
A Gage Inspection Card is made out for 
each gage. When the gage is completed, 
the gage and the card are given to the 
Tool Inspection Department for their 
inspection and disposition. 

Gages are checked by the Tool In- 
spection Department against the tooling 
print and the parts drawing for basic 
inspection points. They are also checked 
for functioning and for workmanship 
before acceptance for production or in- 
spection use. The results of the inspec- 
tion are recorded on the Inspection Re- 
port, Figure 3. Here again, a separate 
report is made out for each gage except 
when several identical gages are in- 
spected together. In such a case, all the 
identical gages would be reported on the 
same form. 

Any gage which has a discrepancy is 
reviewed by the Tool Engineering De- 
partment in conjunction with a member 
of the Quality Manager’s group. To- 
gether, they decide whether the gage is 
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Fig. 4. Tool or Gage Request Ticket. 

to be accepted as is, or accepted for 
trial and approval, or rejected to be re- 
worked. Accepted gages are sent to the 
Gage Crib along with the Gage Inspec- 
tion Card which has been marked to 
show the exact measurement of the gag- 
ing dimension. The Gage Inspection 
Card is put on file in the Gage Crib and 
the gage is placed in a suitable con- 
tainer or rack where it will be properly 
protected from damage or dirt until it 
is issued to either the Inspection or Pro- 
duction Departments for use. 

Each gage is assigned a part or 
assembly number by which it is iden- 
tified for the length of its life. In no 
case is the same number assigned to 
any other material. In case several 
gages of one design and size are used, 
each gage is identified with the same 
number, plus a letter after the number. 
Ordinarily, the number of identical gages 
is well within the range of the alphabet. 

Distribution 

When a gage is required from the 
Gage Crib, a Tool Ticket, Figure 4, is 
filled out by the employee and given to 
the Gage Crib attendant who keeps such 


Fig. 5. Gage Size Chart. 
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cards on record in order that the gage 
can easily be traced if it necessitates re- 
calling. When the gage is issued to the 
employee, the Gage Size Card, Figure 5, 
will accompany the gage indicating the 
exact measurement of the gaging dimen- 
sion as noted on the Gage Inspection 
Card. On the upper right-hand corner 
of the Size Card is marked the maxi- 
mum interval of time or the frequency 
of usage to elapse before the gage is to 
be returned to the Gage Crib for re- 
inspection. The time of issuance and 
the date are also placed on the card. 
different colored Gage Size 
Cards are used to denote the various 
inspection intervals. A white card is 
used for those gages which are to be 
checked within eight hours or less; a 
yellow card for those gages to be 
checked within one day; and a green 
ecard for all gages having an inspection 
interval of more than one day. 


Several 


Reinspection Schedule 


The inspection interval for gages in 
use has been tabulated from data ob- 
tained through actual experiences. A 
typical example is shown in Figure 6. 
All gages have been typed into four 
categories, viz., plug and ring, snap, 
thread, and special gages. Each cate- 
gory is subdivided into time intervals, 
generally proportional to the tolerance 
of the gaging dimension. The time in- 
tervals are sometimes further divided 
according to the material of the gaged 
part; either ferrous or non-ferrous, or 
other specifically applicable conditions. 

In the case of thread gages, the term 
Figure 6, is to indicate the 
number of holes on internally threaded 
members and the number of pieces on 
externally threaded members on which 
that gage is used. The relatively tight 
control of thread gages for “ferrous 
material” as shown in Figure 6 is a tem- 
porary condition resulting from very 
critical thread gaging problems in spe- 
cial alloy steels. New gage materials 
and techniques are being studied to re- 
duce the high frequency of gage inspec- 
tion. 


“uses”, 


Fixture gages, which include special 
setting masters for adjustments, require 
no checking after they have once been 
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Plain plugs and ring gages 
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accepted, as long as the master remains 
within tolerance. Masters are checked 
within specified periods. 

The period shown in the table is the 
actual time that has elapsed since the 
gage has been put into use. Should a 
gage be issued and the scheduled time 
period elapse before the gage has been 
put in use, it is not necessary to submit 
this gage for reinspection. However, 
should this condition arise, it should be 
noted on the Gage Size Card by the 
inspector involved, giving all the per- 
tinent dates. 

The Inspection foreman is responsible 
for seeing that all gages are submitted 
to the Gage Crib as scheduled for check- 
ing. The Gage Cribs have the respon- 
sibility of seeing that the gages’ inspec- 
tion operations are performed and that 
the Gage Inspection Card is correctly 
marked after each transaction. In addi- 
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Full tolerance (1) 8 Hours 8 Hours 
(2) c 1 Day 
(3) I ays 
(4) 4] 4 Days 
(S) D 0 Days 
Standard and special snap gages 
Full tolerance (1) .0000-.0 I 8 Hour 
(9 c > Des 
( | Va) 
( fe) Day Days 
(4) 11 Day Day 
Thread gages--snap, roll ring 
Class 1) Spe ‘ Hou 
>) 4 Dav 
4) 2 Days 
(S) / Days 
f) y rT) a 
Special gages 
P 
7) : 
(3) Mont! 
(4) g Mont 
Fig. 6. Typical Inspection Interval Chart. 


tion, the Gage Cribs assist the Inspec- 
tion foreman by keeping him informed 
as to which gages in his group are to 
be checked each day. 


Reinspection of Gages 


The reinspection of gages is gen- 
erally done by the Tool Inspection De- 
partment. Some standard gages are re- 
inspected by the Gage Crib personnel 
but the procedure is the same. The 
gages to be checked are delivered to the 
Tool Inspection Department along with 
the Gage Inspection Cards. The gages 
are checked and the gaging dimensions 
and dates are noted on the cards. As 
in the ease of new gages, the reinspected 
gages are either accepted as being cor- 
rect, or are submitted to Tool Engineer- 
ing and the Quality Manager for dis- 

are returned 


position. Accepted gages 









































RANGE AND TOLERANCE CHART 

Male Ring 
Nominal Dimension Gages Tolerances Gages 
To and Only Only 

Above Incl XX X V4 y A 22 
029 825 00002 00004 00010 0020 
.825 oC 00003 00006 .000093 00012 .00024 
1.510 Sit 00004 00008 .00012 .00016 .00032 
2.510 4.51( 00005 00010 oools .00020 .00040 
4.510 6.511 .000065 00013 .00019 .00025 .00050 
6.510 4.01 .00008 .00016 .00024 .00032 .00064 
9.010 2.010 .00010 00020 .00030 .00040 .00080 

Fig. 7. Gage Range and Tolerance Chart. 


to the Gage Cribs accompanied by their 
Gage Inspection Cards. No gages are 
ever reissued until the reinspection oper- 
ation has been accomplished. 

Wherever practical, an inventory of 
each type of gage is maintained so that 
acceptable gages are always available 
at the cribs. 

Tolerances 

The Range and Tolerance Chart, Fig- 
ure 7, shows the tolerances for the var- 
ious classifications of gages. These tol- 
erances have been accepted as standard 
on all width, height, depth and length 
gages. Unless otherwise specified on the 
blueprint, all gages are manufactured to 
the “X” gage tolerance. Where a finer 
or closer tolerance is required, the blue- 
print definitely calls for the desired gage 
tolerance classification. In general, on 
the “go” member of all gages the tol- 
erance is held on the plus side of the 
nominal dimension, and on the “no-go” 
members the tolerance is equally divided 
on the plus and minus sides of the 
nominal dimensions. Ring gages are 
held on the minus side on both the “go” 
and “no-go” members, unless otherwise 
specified. 

A similar chart for “X” classification 
thread gages is used to standardize the 
tolerances for thread gages. This chart 
includes tolerances on lead, angles, 


major and minor diameters, and pitch 
diameter for all applicable thread sizes. 
On all thread plug gages, the tolerances 





which are given in the chart for the 
pitch diameter are on the plus side on 
the “go” members and are on the minus 
side on the “no-go” members. On all 
thread ring gages, the tolerances which 
are shown on the pitch diameter are on 
the minus side on the “go” members 
and on the plus side on the “no-go” 
members. 


Wear Allowance 


In general, all gages must be within 
the blueprint limits to be acceptable for 
distribution from the Gage Cribs. How- 
ever, in the cases of plug and ring 
gages, and thread gages, allowance for 
wear has been accepted as described 
herein. 

On the “no-go” member of a_ plug 
gage, one half of the tolerance called 
for in the Range and Tolerance Chart 
may be added to the minus side of the 
nominal dimension. The plus side must 
be within the total tolerance limit. For 
example, a .750” diameter plug made to 
the “X” tolerance shows a range of 
.00004”. This tolerance is to be divided 
equally on both sides of the nominal 
dimension (.750” plus .00002”, minus 
.00002”). In addition to this tolerance, 
on the minus side we add one half of 
the .00002” (.00001”), giving us a total 
of .00003”. The full tolerance of .00004” 
is used on the plus side. 

On the “go” end of a plug gage, the 
full tolerance as called for in the Range 
and Tolerance Chart may be used on the 
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plus side. The minus side carries a 
maximum of .00002” in all There- 
fore, a .750” “go” member plug gage has 
a wear limit of plus .00004” and minus 
.00002”. 

Ring gages have an equal wear allow- 
ance for both the “go” and the “no-go” 
members. The full tolerance for a par- 
ticular diameter as called for on the 
Range and Tolerance Chart may be used 
on the minus side of the nominal dimen- 
sion. The plus side carries a maximum 
of .00002” in all cases. Thus, a .750” 
ring gage made to the “X” tolerance 
will have a wear allowance of minus 
.00004” and plus .00002”. 

Wear allowance on thread gages is 
governed by the “Y” classification tol- 
erances chart. Therefore, thread gages, 
manufactured to “X” tolerances, are 
acceptable as long as they do not wear 
beyond the “Y” tolerances. 

Another minor exception to absolute 
adherence of gages to the blueprint tol- 
erances is the case of setting masters in 
conjunction with dial gages. It is per- 
missible to use setting masters within 
.001” of the high or low limit for the 
particular dimension to be measured. 
For example, a setting master for a 
dimension of .872—.878” could be any- 
where in the range from .871” to .879”. 

The problem of using wider tolerances 
than the usual “X” standards for rough 
or open gaging dimensions has fre- 
quently arisen. Gage scrap could be 
materially reduced by using gages worn 


-ases. 
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Fig. 8. A temperature- 
controlled room, Tool 
Inspection Department, 
Thompson Products, 
Inc. This houses the 
more sensitive gages for 
inspecting the high pre- 
cision tools and working 
gages. Readily rerog- 
nizable is such master 
equipment as: Vinco 
Optical Dividing Head, 
Bausch & Lomb Optical 
Projector, Pratt & Whit- 
ney Super Micrometers, 
Pratt & Whitney Meas- 
uring Machines, Cadil- 
lac Gage Company’s 
**Pla-Chek’’, and a 
Gaertner Tool Makers’ 
Microscope. 


allowances, for the 
rough dimensions. The difficulty would 
be in preventing these “off-tolerance” 
gages from being used erroneously on 
finish dimensions. To date, no satisfac- 
tory method of segregating like gages 
with varying tolerances has been offered 
which is consistent with required quality 
standards. 


beyond the given 


Gage Control Facilities 


TOOL INSPECTION. The facilities 
for effecting gage control are made up 
basically of the Tool Inspection Depart- 
ment, the Gage Cribs, and adequate per- 
sonnel for their smooth operation. 

The Tool Inspection Department in- 
cludes some of the finest measuring 
equipment. A _ controlled-temperature 
room is provided, Figure 8, for housing 
the more sensitive gages and for in- 
specting the high precision tools and 
gages. A partial list of the equipment 
includes such items as: Vinco Optical 
Dividing Head, Bausch & Lomb Optical 
Projector, Pratt & Whitney Super Mi- 
crometers, Pratt & Whitney Measuring 
Machines, and a Gaertner Tool Makers’ 
Microscope. 

The Tool Inspection personnel is 
divided into three classes, dependent 
upon the degree of skill required for the 
particular work done. 

A recognized first-class Tool and Gage 
Inspector is required to inspect a wide 
variety of tools, jigs, fixtures, dies and 














Fig. 9. 


equipped to service gages right at machine. 


Mobile Gage Inspection ‘Units are 


gages prior to their use, to make certain 
the dimensions and quality are within 
acceptable tolerances. He is required to 
work from highly complex drawings and 
specifications and with all types of pre- 
cision measuring and testing equipment 
to determine the acceptability of the 
work submitted for inspection. 

A second-class Tool and Gage Inspec- 
tor is required to do work similar to 
that of the first-class man within a lim- 
ited variety and with some assistance 
from employees of higher skill. 

A third-class Tool and Gage Inspector 
checks only the relatively simple tools 
and gages and usually only those which 
are somewhat repetitive. Magnaflux and 
hardness testing is also required of the 
third-class men. 

The ratio of the number of employees 
of each classification is approximately 
equal. 

GAGE CRIBS. The Gage Cribs are 
basically storage and distribution cen- 
ters for the production gaging equip- 
ment. In addition, the Gage Cribs pro- 
vide means for setting adjustable gages, 
making original readings on first produc- 
tion pieces, making temporary inspection 
setups, and assisting the Manufacturing 


78 











Department in any special measuring 
problems. The Cribs are equipped with 
surface plates, height gages, gage 
blocks, super micrometers, surface ana- 
lyzers, visual comparators, and other 
comparable measuring tools necessary 
to perform routine gage setting and 
special inspections. 

Operating out of the Gage Cribs, mo- 
bile inspection units, Figure 9, are able 
to service gages right at the machines. 
These gage wagons are equipped to 
check most of the standard gages and 
to set the majority of the adjustable 
gages. The wagons carry the same rec- 
ords as would be maintained in the Gage 
Cribs and by following predetermined 
routes through a manufacturing area, 
all gages in that area may be checked 
at the required intervals. By bringing 
the gage checking equipment to the 
gages on a prescribed schedule, tre- 
mendous reductions in lost time and in- 
spection errors have been possible. The 
value of these wagons has been espe- 
cially apparent in the automotive valve 
department where large volume line 
production is employed. 

The Gage Crib personnel also is 
divided into three classifications depend- 
ent upon skill. 


A first-class Gage Setter must per- 
form adjustments and settings on all 
types of gages used in normal produc- 
tion work. He must be able to use all 
the available equipment as required by 
his duties of making temporary inspec- 
tion setups and measuring initial pro- 
duction pieces. 

A second-class Gage Setter is required 
to do similar work with a lesser degree 
of skill. The second-class man is usually 
assigned to the mobile inspection units. 

A third-class Gage Setter is respon- 
sible for the routine and more simple 
work relative to the Gage Crib’s func- 
tions. He does most of the record keep- 
ing and follow-up on reinspection inter- 
vals and usually requires considerable 
supervision and help from the higher 
skilled employees. 

A somewhat independent branch of 
the Gage Cribs is the Gage Repair 
Group. This group of about four men 
serves to repair and maintain special- 

(CONTINUED ON PAGE 84) 
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MODEL A-10 
NEW -TRONIC 
COMPARATOR 


Whatever your inspection requirements, 
look with complete confidence to Merz precision 
measuring and checking machines. Every Merz prod- 
uct is a proved cost-cutter, a tested time-saver. The 
Merz line includes New-Matic Measuring Machines, 
New-Tronic Comparators and Gages, Checking Plates, 
Standard A.G.D. Gages. Merz also specializes in the 
custom-building of equipment for handling unusual 
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inspection and sorting problems, however complex. 
Merz inspection equipment has for years been helping 
to reduce loss, speed production and increase profits 
for many of the nation's leading industries. Write for 
complete information on how Merz’ “Four Spheres of 
Service” can do the same for you. 


MERZ ENGINEERING COMPANY © INDIANAPOLIS 7, INDIANA 


The House 
That Precision Batll 








Vane QUALITY , inspection” 
~"Ssuring - testo? | 
Ra tated _—_———— CONTROL 






Quality Control 
at Jack & Heintz 


Inspection at Jack & Heintz Precision 
Industries, Inc., as in many companies, 
is divided into two types: patrol inspec- 
tion and station inspection. In the Ball 
Bearing Division, these two types of 
inspection have been systematized along 
a simplified Statistical Quality Control 
basis which has produced amazing re- 
sults both in quality and economy. A 
comparison of before and after the in- 








stallation of this system at Jack & 
Heintz discloses the following: 
| Before After | 
Quality Quality 
Control | Control | 
% of Inspection 
Personnel to ; 
Production 25% 15.5% 
| Personnel 
| % of Sales Dollar 
| for Inspection | 8.85% 5.0% | 








This amounts to a saving of $76,000.00 
per year in inspection. All of this saving 
has been accomplished with an advance 
in quality and additional unmeasurable 
savings, such as easier inspection, ad- 
ministration, work passing through in- 
spection faster, closer control of quality, 
more coherent quality reports and in- 
creased quality consciousness of oper- 
ators. 

The entire system is based upon the 
thinking that production is solely re- 
sponsible for quality and inspection is 
conducted for the purpose of accepting 
material and passing information on 
quality back to production. It is felt 
that an inspection department has an 





by Jack L. Shafer 
Superintendent of Inspection 
Jack & Heintz Precision Industries, Inc. 
Cleveland, Ohio 











abundance of important information at 
its finger tips, but too often it lies 
dormant in a desk drawer or is the 
private knowledge of the inspector. At 
Jack & Heintz every effort is made to 
publicize this information, to get it into 
the hands of production and to take 
action on the findings. 

The patrol inspection functions as a 
control of man, method and machine; 
whereas, the station inspection is estab- 
lished to give an unbiased estimate of 
the over-all quality on a lot by lot basis. 
In the group control system used by the 
standards department, each group has a 
patrol inspector and a station inspector. 
The patrol inspector systematically roves 
through the production group, drawing 
exactly five (5) samples from each ma- 
chine or operation (in the case of multi- 
spindle machines, one sample is drawn 
from each spindle). The findings of the 
patrol inspector are then posted on the 
control chart which is displayed at each 
machine. 

The chart, Figure 1, which is main- 
tained daily, is designed in colors to 
have as much eye appeal as possible so 
that all concerned will take a certain 
amount of pride in its use. Its color 
bands are laid out on a statistical basis, 
moving the red band in from the engi- 
neering tolerance to prevent a machine 
from producing defects which the in- 
spector would miss due to the chance of 
sampling. 

This concept of sampling error is 
graphically portrayed by Figure 2. A 
machine in operation cannot reproduce 
the same identical size in successive 
pieces, but distributes these pieces about 
some average size. The width of this 
distribution is dependent upon the accu- 
racy of the machine. For illustration, in 
Figure 2, the machine is producing be- 
tween = .003” with an average of 0, 
assuming that the engineering tolerance 


Fig. 1 (right). The control charts devised by 
Jack & Heintz employ color bands laid out on 
a statistical basis. These are shown in greater 
detail and interpreted in Figure 2. 
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is ~ .007”. This is quite satisfactory 
and no defects will be produced. How- 
ever, when position No. 2 is reached, as 
the tool wears, the distribution still is 
~ .003”, but the average is + .N07”. 

At this point, the machine is produc- 


ing 50% defective units. Now, the 
patrol inspector, working strictly on 
engineering tolerances, has a_ 50-50 
chance of drawing an OK piece and 
reporting that the machine is producing 
parts within tolerance. By drawing the 
inspection tolerance in, as represented 
by the red band on the chart, the in- 
spector will have only two chances in 
100 of letting a machine that is 50% 
defective (position No. 2) continue to 
operate. 

The patrol inspector posts with a dot, 
each time he inspects a machine, the 
largest size found and the smallest size 
found. At his next inspection this is 
repeated. As time progresses, the dots 
representing the largest piece are con- 
nected by a line as are the dots for the 
smallest pieces; thus, two lines develop, 
which, more or less, represent the path 
of the machine as it produces. Any 
machine that produces a part in the red 
zone is stopped and corrected. Besides 
stopping the operation, the material is 
returned to the production department 


for segregation into “good” and “bad.” 


Those characteristics which are not 
measured on a variable basis, but are 
either good or bad, as in a “go” and 
“no-go” gage, are recorded on the chart 
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Fig. 2 (left), Uhe bands 
printed in medium blue 
actually are red in the 
original Jack & Heintz 
color scheme. The red 
bands are moved in from 
the engineering toler- 
ance to prevent a ma- 
chine from producing 
defects which the inspec- 
tor would miss due to 
the chance of sampling. 


Fig. 3 (below). A chart 
of the operating charac- 
teristic of a sampling 
plan by which final 
quality is predictable. 


as “OK”, “watch” or “reject”. Gages 
used on the job are colored, where pos- 
sible, to correspond to the colors on the 
chart; thus, the interpolation of action 
limits from gage to chart is eliminated. 

At the bottom of the chart is the tool- 
ing record where the operator records 
every tool change and adjustment on 
each tool. Also, arrows are drawn to 
give an approximation of the amount of 
“down” time. 

The chart, when completed, shows a 
complete history of one day’s production. 
It answers such questions as: 

(1) Did the inspector find any defec- 

tive pieces? 








(2) How erratic was the machine? 
(3) How much was the down time? 
190; 
g Fieure 3 
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Fig. 4. Dial indicator faces employ the same 
red and blue color coding as the charts. 
(4) Why was the machine down? 
(5) What characteristic is most diffi- 
cult to hold? 
(6) Is this machine any worse or bet- 
ter than others? 
(7) Is there a difference between the 
Ist and 2nd shift operator? 
(8) How many times did the inspec- 
tor inspect the operation? 
The chart has a particular value to 
supervision because it readily points out 


the reason for defective work. For in- 
stance, if the chart is poor on both 
shifts, the machine’s ability is ques- 


tioned. However, if one shift’s chart is 
good and the other poor, a difference in 
operators can be assumed since it is the 
same machine. Furthermore, as_ the 
foreman walks through the floor, he has 
to ask no one “how they are coming”, 
for there on record is an unbiased pic- 
ture of actual results. 

The station inspection, to which the 
material is subjected after each opera- 
tion, is based on a statistical sampling 
plan, which has a calculated risk of let- 
ting a small percentage of defective 
pieces slip by. However, if the material 
has a relatively high percentage of de- 
fects, the sampling will reject the lot 
and 100% inspection of the lot will take 
place. The race of the Jack & Heintz 
bearing is subject to three such station 
inspections during its production. Then, 
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after the bearing is assembled and 
ready for shipment to the vendor, each 
lot of 1,000 bearings is sampled and in- 
spected to very rigid requirements. If 
the sampling passes this inspection, the 
lot is considered acceptable for delivery 
to the customer; if the sample fails to 
pass, the lot is subjected to 100% 
inspection. 

All of the defects which could be de- 
tected at these stations are classified by 
their importance into “major” and 
“minor” defects. A “major” defect be- 
ing one which will not be found in sub- 
sequent operations or inspections and if 
missed would cause a failure in the field 
and a customer complaint. A “minor” 
defect is one which has no effect on the 
functioning of the unit but represents a 
departure from good workmanship. 

A typical station inspection plan is as 
follows: 

(1) From each lot of races presented, 
regardless of the size of the lot, 
remove 200 pieces. 

(2) If no major defects are 
accept the lot. 

(3) If two or more major defects are 
found, reject the lot for 100% in- 
spection. 

(4) If one major defect is found, an 
additional 400 samples are drawn. 

(5) If no major defects are found in 
the second sample, the lot is 
accepted. 

(6) If one or more major defects are 
found in the second sample, the 
lot is rejected for 100% inspec- 
tion. 

The risk of accepting defective lots 
and of rejecting good lots by this 
scheme is shown by the “operating char- 
acteristic of this sampling plan”, Figure 
3. By knowing and controlling these 
sampling schemes, the final quality is 
predictable, regardless of the quality 
which may be presented by production. 

An interesting feature of the station 
inspection is in the manner it is used to 
assist the patrol inspector. The patrol 
inspector, on a few characteristics, is 
unable to perform an accurate inspection 


found, 


due to special instruments required 
which are not portable. To give ade- 
quate control of these characteristics, 


the patrol inspector, every hour on the 
hour, goes to each of the machines and 
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Fig. 5. Each peg on the pegboard represents 
a given production machine, 


collects, on a pegboard, five samples 
from each operation. The pegboard is 
merely a “two by four” with one 8” 
piece of dowel rod inserted for each ma- 
chine, each peg identified with a ma- 
chine. When a sample from each ma- 
chine has been collected, the board is 
taken by the patrol inspector to the 
station where the samples are imme- 
diately inspected by the station inspec- 
tor. Defects are noted and the patrol 
inspector is informed to stop the de- 
fective operation. In this manner an 
hourly patrol is maintained on charac- 
teristics that under normal patrol pro- 
cedures would be quite haphazard. 


Gage Control 


ized and intricate gaging mechanisms. 
These men are capable and creative ma- 
chinists and are frequently called upon 
to develop or construct special gages 
where no blueprints are available, or to 
redesign unsatisfactory gages currently 
in use. 

The number and location of the Gage 
Cribs are dependent on the degree of 
activity in the various manufacturing 
departments. At present there are five 
cribs widely dispersed throughout three- 
quarters of a million square feet of 
manufacturing area. The location of 
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Fig. 6. Each day’s sampling is posted on a 
large graph in each department. 


The results of each day’s sampling at 
the station is posted on a large graph 
in each Jack & Heintz department to 
inform operators and supervision of the 
trends in over-all quality, and to point 
out sudden spurts in either higher or 
lower quality. 

The objective of these systems is two- 
fold—to control quality in the most 
economical manner—and to publicize to 
the fullest extent all quality informa- 
tion. It must be recognized that ade- 
quate and correct systems can control 
quality, but to improve quality takes the 
whole-hearted cooperation of all person- 
nel in a manufacturing organization. 


ONTINUED FROM PAGE 78) 


these cribs is by no means permanent. 
The present cribs will be moved as fre- 
quently as Plant Layout indicates that 
they can serve more efficiently from 
other locations. 

Likewise, any part of the gage control 
program at Thompson Products, Inc., is 
subject to change if improvements or 
refinements are developed. The system- 
atic control of gages is essential for 
assurance that quality will be main- 
tained, because on the quality of the 
product rests the future of the manu- 
facturing organization. 
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Inspection of Master 
Form Crusher Rolls 


Methods for imparting a desired form 
or shape to a form grinding wheel have 
changed during the past few years. The 
original method makes use of single 
point wheel dressers in conjunction with 
a template conforming to the desired 
workpiece profile. For quantity produc- 
tion purposes, the newer method employs 
the form crusher roll. 

The form crusher roll blank is hard- 
ened and then finish ground to the de- 
sired shape with particular attention to 
the maintenance of very close tolerances. 
This precision-ground roll thus becomes 
a master which can be used repeatedly 
to duplicate its form in the crush form- 
ing of grinding wheels. 

The Jerpbak-Bayless Co., Chagrin 
Falls, Ohio, specializes in the manufac- 
ture of master form crusher rolls. These 
master rolls are used to dress grinding 
wheels which produce thread rolling 
dies, form tools and centerless-ground 
threaded workpieces. Figure 1 shows a 
crusher roll wheel dresser for grinding 
thread rolling dies, and Figure 2 illus- 
trates a crusher roll which dresses a 
wheel for form tool production. Most 
any contour can be crush-ground as 
illustrated in Figure 3, which shows 
some of the typical profiles frequently 
used. 

Because the crusher rolls must be held 
to a closer tolerance than that specified 
for the finished workpiece, the customers’ 
specifications determine the tolerances 
to which the rolls are ground. 

All rolls are hardened before grinding 
and, because the correct hardness is a 


Fig. 3. Typical shapes and contours produced 
through the form crusher roll method. 
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Fig. 1. Form crusher roll for dressing wheels 
used in grinding thread rolling dies. 


critical requirement for long life of the 
rolls, Rockwell tests are carefully made. 

The form roll must be concentric with 
its shaft hole. Checking this concen- 
tricity is performed by dial indicating 
the periphery with the ro.. mounted on 
an arbor held between centers. 

Flats, angles and contours ground on 
form crushing rolls are checked on a 
Jones & Lamson comparator, Figure 4. 

This comparator is an optical instru- 
ment used to check and inspect the 
crusher rolls by projecting a magnified 
shadow image of the roll profile onto a 
screen which incorporates an accurate 
profile chart of the desired contour. 
Thus, the shadow of the flats, angles or 
contours of a crusher roll appear mag- 
nified on the screen coincidental with 
the form chart, so that any deviation in 
the shape of the crusher roll from that 
specified is readily checked. 

Lead or spacing of grooves is checked 
on a Pratt & Whitney electro-mechan- 
ical lead tester, Figure 5. This lead 


Fig. 2. Form crusher roll for dressing wheels 
used in grinding form tools. 
























tester is basically a combination of a 
precision, direct reading headstock, a 
carriage that is movable axially and 


supports a 15” sine bar and a pair of 
work-mounting centers, and an Electro- 
limit thread locating head with ball 
point. The threaded or grooved work- 
piece to be checked is mounted between 
centers, the ball point moved into thread 
contact and the instrument adjusted to 
zero on the milliameter. The ball point 
is then brought into contact with suc- 
cessive threads or grooves by turning 
the headstock handwheel. The milliam- 
meter shows when the ball point is in 
proper thread contact, at which location 
the dials are read. Even inch carriage 
movements are controlled by Hope Gage 
Blocks and the headstock screw  sub- 
divides an inch. This instrument is not 
a comparator, but a direct reading in- 
strument, capable of accurate readings 
to .000025”. 

After checking threaded or grooved 
crusher rolls on this precision instru- 
ment, Jerpbak-Bayless is assured of the 
accuracy of their work. 

Depth of grooves and tapers, ground 
on crusher rolls, are checked on a Pratt 
& Whitney Electrolimit External Com- 
parator, Figure 6. 

The Electrolimit Comparator combines 
mechanical gaging with electrical mag- 
nification. It is arranged so that any 
mechanical movement of the gaging 
spindle is in contact and the pointer on 
the meter reads almost zero. Exact ad- 
justment of the needle is made by the 
zero adjusting knob. The comparator is 
then ready to gage the workpieces, and 
the pointer on the meter will show any 
deviation from the standard. Many spe- 
cial applications are possible by means 
of special attachments. The three-wire 
attachment for checking depth of threads 
and grooves is used by Jerpbak-Bayless 
in the inspection of their master form 
crusher rolls. 


Fig. 5. Pratt & Whitney Electro-Mechanical 
Lead Tester used by Jerpbak-Bayless in check- 
ing lead or spacing of threads and grooves. 








Fig. 6. In the Jerpbak-Bayless plant, the 
Pratt & Whitney Electrolimit External Com- 
parator is used with its three-wire attachments 
for checking pitch diameters, depth of grooves 
and axial taper in thread form crusher rolls. 


The standard procedure for determin- 
ing pitch diameter by the three-wire 
method is used. The dimension over the 
“best size” wires for the thread being 
checked is noted and from this pitch 
diameter the thread depth is determined. 
Any variations from the computed value 
show on the Electrolimit meter as suc- 
cessive threads are checked, and the 
readings taken along the roll will show 
if there is any taper present. 


Fig. 4. Jones & Lamson Optical Comparator 
used in checking flats, angles and contours. 


















































QUALITY 


uM 3° insPection( 
\Sesering - t00Nn —conrnel 





Quality Control 
Through Statistical Methods 


Controlling product quality is an ever- 
present problem in nearly every indus- 
trial operation. Much time and effort is 
usually spent in consultations, trial and 
error methods and guesswork, in trying 
to solve quality problems satisfactorily. 
Although most quality problems may be 
solved temporarily by such approaches, 
these methods frequently fail to con- 
tribute any information on product or 
process variability to help solve these 
problems permanently. Statistical meth- 
ods, on the other hand, will give the 
quantitative measurements so necessary 
for permanent solution of any problem 
in product variation. 








by F. C. Schulze 
Chief Inspector 

Hunter Spring Company 

Lansdale, Pennsylvania 





The statistical methods of inspection 
constitute the most economical and in- 
telligent approach to quality control. It 
is economical because process variation 
can be accurately detected and con- 
trolled. Controlled production reduces 
scrap in the finished product—an obvious 





saving. Not so obvious sometimes is 
the reduction in cost which can be 
attributed to elimination of extra opera- 
tions and increased machine availability. 
The statistical method is intelligent be- 
cause by its use one can: (1) determine 
the process variability, (2) determine 
the quality of product at any time in 
the manufacturing cycle, (3) make sound 
decisions on manufacturing changes, (4) 
anticipate impending trouble and (5) 
establish tolerances with consideration 
of the process capability. 

The Hunter Spring Company has used 
the statistical method of quality control 
advantageously for many years. It uses 
frequency distributions, correlation 
charts, and production control charts to 
control quality in every phase of its 
plant operation—incoming inspection, 
production and final inspection. The 
story of its application of statistical 
methods to production of quality springs 
is an interesting one. It was not only 
necessary to train personnel to accept 
and use the statistical approach, but it 
required also the development of many 
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Fig. 3. Application of frequency distributions 
assists machine operator in his setup. 


new measuring instruments. The pur- 
pose of this article is to give a brief 
description on the use of statistics in 
inspection. 


Use of the Frequency . Distribution 


The Hunter Spring Company uses 
frequency distributions, Figure 1, in 
every part of its quality control setup. 
It is perhaps the simplest and certainly 
one of the most informative statistical 
methods available—graphic, easy to pre- 
pare and to understand. 

Frequency distributions on a sample 


Fig. 4. This pattern disclosed mixed shipments 
of two very similar springs. 
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of the incoming product assure an accu- 
rate measure of quality. This form of 
sampling is not only much more inform- 
ative but usually involves a lower in- 
spection cost. In many cases, it will be 
possible to ascertain correctly how the 
defects can be eliminated despite the 
fact that we may have no knowledge 
regarding the vendor’s manufacturing 
process. For example, Figure 2, a double 
distribution might mean that a manu- 
facturer had mixed raw-material lots of 
a shipment of spring wire or, perhaps, 
that one tool in a group of tools was 
entirely out of tolerance. The frequency 
distribution provides a permanent rec- 
ord and permits easy evaluation of a 
vendor’s process over an extended period. 

Using frequency distributions at the 
beginning of an operation, such as the 
coiling of a spring, assists the machine 
operator in the setup. This inspection 
at first setup, Figure 3, is an extremely 
important procedure. “Getting off on 
the right foot” reduces scrap and re- 
work. 

Analyzing production problems is an- 
other important use of frequency dis- 
tributions, permitting accurate determi- 


Fig. 5. Production Control Chart aids control 
of dimensions during production. 
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nation of the process capability. Knowl- 
edge of the process capability, in turn, 
makes possible precise price evaluations 
insofar as close or wide tolerances are 


concerned. Production irregularities 
such as tool and die wear, mixed lots 
and other such knotty problems are easily 
untangled. Thus, frequency distributions 
in the production line are invaluable. 

Their use in the final inspection is 
also revealing. Not only does the cus- 
tomer get what he asked for but also 
he can have a record of it. The Hunter 
Spring Company, for example, sends a 
“quality report” covering each shipment 
of every item to each customer. 


Correlation Charts 


The correlation chart, Figure 4, is 
used to determine the relationship be- 
tween two characteristics of a part. Its 


Fig. 7. A special gage 
employing ‘“‘ganged” 
dial indicators for 
checking critical dimen- 
sions of a beater blade 
assembly. With a com- 
panion gage, it is used 
for control-charting four 
dimensions during braz- 
ing and for obtaining 
frequency distributions 
on nine different dimen- 
sions. 





Fig. 6. Pressureless, 
length-measuring in- 
struments are but a few 
of the special gaging and 
measuring instruments 
developed by Hunter for 
statistical quality con- 
trol. The pressureless 
measuring gage operates 
manually and indicates 
electronically, and can 
be operated with speed 
and accuracy. 


use in quality control is manifold. (1) 
By correlating an important, hard-to- 
measure factor with a relatively easy- 
to-measure factor, it is possible to set 
tolerances for controlling the easy-to- 
measure factor. For instance, in the 
spring industry, free length can be cor- 
related against test load. In the case of 
length against load, it is sometimes 
easier to measure length and thus con- 
trol the load. (2) The correlation chart 
is also used “to get out of trouble”. In 
Figure 4 a customer complained that a 
shipment of springs did not meet spec- 
ifications. A correlation of load against 
length disclosed that the customer had 
mixed shipments of two very similar but 
different springs. 
Production Control Charts 

used in the 


Control charts are 


pro- 
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Fig. 8. A typical inspection department group- 
ing in the Hunter Spring Company plant. 


duction department for quality control 
of long-run jobs. Figure 5 shows an 
example of this production control chart. 
Its uses are many and effective in con- 
trolling critical dimensions or character- 
istics during production. A few of these 
applications are: (1) to predict when a 
production process is going out of con- 
trol, (2) to estimate variations in a 
process, (3) to eliminate uncontrolled 
variation and assign a cause for going 
out of tolerance, (4) to make compari- 
sons between machines, (5) as a basis 
for establishing tolerances and specifi- 
cations, and (6) to reduce the cost of 
final inspection. 

When 100 percent inspection becomes 
necessary, the question of speed and 
accuracy is of great importance. At 
Hunter, a wide variety of electronically 
indicating instruments are used. How- 
ever, the amount of such 100 percent 
inspection required has been greatly re- 
duced through intelligent application of 
the statistical method during the manu- 
facturing operation. 

Pressureless Gages 

Along with the development and use 
of statistical methods of controlling 
spring quality, the Hunter Spring Com- 
pany designed and built many new pre- 
cise measuring devices. These were 
necessary because the instruments avail- 
able for measurement, such as microm- 
eters and the like, would not give the 
accuracy which statistical methods re- 
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quired. The _ pres- 
sureless length 
measuring instru- 
ments, Figure 6, are 
only a few of the 
special instruments 
developed by Hunt- 
er for statistical 
quality control. 

The »pressureless 
measuring gage op- 
erates manually and 
indicates electronic- 
ally. This gage can 
be operated with 
speed and accuracy. 
The part (spring, 
stamping, etc.) to be measured is placed 
in the instrument, the movable measur- 
ing head is operated until the electronic 
unit indicates, through a sound signal, 
that contact has been made with both 
ends of the part. 


Gaging as Applied to Spring, Wire 
Forms, and Special Shapes 


Figure 7 shows a special gage em- 
ploying “ganged” dial indicators for 
checking critical dimensions of a beater 
blade assembly. This gage is used to 
obtain quantitative information as to 
how the dimensions of the part vary. 
This gage, and its companion gage, is 
used for control-charting four dimen- 
sions during the brazing operation and 
also for obtaining frequency distribu- 
tions on nine different dimensions, all 
of which are reported with each ship- 
ment to the customer. 

The use of customary go—no-go gages, 
micrometers, calipers, etc., cannot per- 
form this function with the result that 
although substantially the same inspec- 
tion effort has been expended, much val- 
uable information has been lost. 

The statistical method is the most 
practical and economical means of con- 
trolling product quality. Its use high- 
lights the need for better, faster inspec- 
tion equipment. At Hunter the design, 
development and building of inspection 
and testing equipment for springs has 
reached such proportions that this work 
is now handled by a separate division 
of the plant—devoted entirely to this 
work. Figure 8 shows one grouping of 
inspection equipment. 
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Both 
can be 
grinding head to an accuracy meas- 
ured in millionth parts of a circle, 
through the simple application of 
Webber Angle Gage Blocks. 

The trial and error of conventional 
methods is eliminated. What's 
more, the taper is true to toler- 
ances that are difficult to maintain 
with usual procedure. The method 
is not limited to a single gage. 
Every setting can be inspected in a 
few seconds, making it unnecessary 
to use the time of a top notch 
toolmaker to achieve the necessary 
precision. 


Write for bulletin of special angle 
gaze applications — find out how 
angle blocks save hours of time 
each week and maintain positive 
control over angle grinding. 


internal and external tapers 
ground on any universal 
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These are the direct factory 
representatives who can tell 
you about the advances in 
precision measurement that 
Webber has made possible. 


TRIPLEX Supply Co. 
830 N. Third St. 
Milwaukee 3, Wis. 
Marquette 7568 


















O. A. Muenz Co. 
239 Bloomfield Ave. 
Bloomfield, N. J. 
Bloomfield 2-7307 








Transferring the extreme precision of gage 
blocks to the work without time toking 


precovtions is one of the outstanding 
odvortages of Webber Heavy Outy Gage 
Blocks ond Fixtures 
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Angle Inspection 
of Lamination Tooling 


Electric motor stator and rotor lami- 
nations unquestionably enjoy the unique 
distinction of having more presses and 
dies devoted to their production than 
any other blanked steel parts. An aver- 
age of 200 such laminations is needed to 
complete the stator and rotor of every 
fractional HP motor. With an estimate 
of 50,000,000 motors produced annually, 
the production of the individual lamina- 
tions runs into astronomical figures. 

The problems of angles in laminations 
arise from the number and shape of 
slots. They vary with speed, accelera- 
tion and starting torque of the motor. 
It is only recently that motor manufac- 
turers discovered that the laminations 
were best produced by building individ- 
ual die segments. Maintaining a close 
supervision and inspection of segments, 
so that angle errors could be detected in 
the early stages, offered a constant 
problem. To provide inspection, a shop- 
built angle gage had to be made for 
each new motor design. In spite of the 





16.45". 


Angle Block above measures 11° 36’ 
This angle is used in generating a 31-slot 
lamination and is typical of the precision and 
time saving that are introduced when special 
blocks are made to replace combinations of 


# and 5 standard size blocks. Reliance tvol 
engineers point out that such blocks save 75% 
setup and inspection time and also permit a 
direct check without resorting to sine tables. 
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care in producing this gage, the results 
were never known until the job was 
locked into the press ready for blanking. 

With the advent of the angle gage 
block some of the uncertainties were dis- 
missed. For the first time an infallible 
yardstick was available. 

Reliance Electric Manufacturing and 
Engineering Company of Cleveland re- 
cently adopted Webber angle gage 
blocks in their tool and die operation. 
Mr. W. R. Henninge, the tool and die 
supervisor, makes this observation: 
“Maintaining angle accuracy in die seg- 
ments always involved extra care and 
precaution in setting up sine bar, as- 
sembling the proper gage blocks, look- 
ing for variables caused by wear and 
misalignment of grinder and the chuck 
plus the possibilities of careless use of 
sine table. All of these required con- 
tinuous supervision and cross checking 
so that every source of error was under 
control. 

“With the adoption of angle gage 
blocks our anxiety is tempered by 
knowledge that any phase of the grind- 
ing could be checked instantly and with 
positive results. 

“The time in setup and inspection has 
been cut back as much as 50% over 
original method, to say nothing of the 
higher precision made possible.” 

An additional time-saving factor has 
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been introduced through the use of spe 
cial blocks that replaced a combination 
of 3 or 4 angle blocks in constant de- 
mand. On one occasion, the specifica- 
tions called for a 31-slot lamination with 
individual segments measuring 11° 36’ 
46.45”. No existing combination of 
blocks would measure the 45/100 sec- 
onds that the segment required. How- 
ever, the gage maker was called into the 
picture and at nominal cost produced a 
special angle gage that totaled precisely 
11° 36’ 46.45”. Thus a 31-slot lamina- 
tion was produced with greater precision 
and less trial and error than on any 
previous occasion. 

An example of the difference in pre- 
cision is easily compared in the grind- 
ing of a die segment for a 47-slot rotor 
lamination. 

Each slot would require 7° 39’ 34” 
angle. The sine of this angle is .666422 
when used with a 5” bar. Standard 
gage blocks could only approximate this 
figure: .300+.142+4.124+4 .1004—.6664, 
thus permitting a small error to creep 
into the building of the die segment. 
In ordinary practice an allowance is 
made, in finishing the die, that would 
absorb this error. Nevertheless, the 
die would not be perfectly true, except 
for considerable care and judgment on 
the part of the die maker. 

With Webber angle gage blocks this 
procedure is considerably simplified by 


Conventional sine bar being inspected for 
squareness (left) and angle accuracy (right). 
Gage blocks underneath bar can only approxi- 
mate the true angle. Inspection of setting 
would necessitate cross-reference to sine table 
and recheck of block buildup. 


merely combining the blocks so that the 
required assembly totals 7° 39’ 34”. 

Here is the combination that yields 
that angle: 

5° + 3° —1°=7 degrees 

30’ ++ 5’ + 1'= 39 minutes 

30” + 5” — 1” = 34 seconds 

Its advantage lies in the ease with 
which it can be inspected, the speed of 
the assembly, plus its absolute precision. 

The idea of angle blocks is not new. 
They have been suggested on many 
occasions. A_ simplified method was 
worked out by G. D. Webber for break- 
ing up a circle so that a few blocks 
could measure thousands of angles in 
degrees, minutes and seconds. Having 
the equipment to grind and lap optically 
flat and parallel surfaces made the job 
of angle generation easier. 

Angle blocks are not arbitrary units 
of measurement. The blocks have the 
unique distinction of proving their own 
accuracy by very simple, foolproof, 
geometrical setups. 

Recently the Bureau of Standards 
adopted the blocks after carefully check- 
ing their accuracy. Their easy applica- 
tion was one of the outstanding reasons 
for using them in their own laboratories. 


Chuck being set to an angle of 7° 39’ 34’. 
Here, illustrated at left, the blocks are being 
lined up for squareness; indicator checks vertical 
surface of blocks. 


The final step (at right), preparatory to grind- 
ing, shows reading being taken to prove ac- 
curacy of setting. Chuck is now ready to grind 
die segment. Both operations are fast, sure 
and accurate. Most important of all, it needs 
only the skill of a good grinding hand to 
complete the job. 
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KRW Le 


@ KRW Hydraulic Presses — either Hand op- 
erated, Air operated or Motor driven — are so 
flexible in design and operation, that a little 
ingenuity plus a few simple and inexpensive 
dies often result in tremendous time and cost 
savings. 





Gone is the old fashioned theory that most 
forming, blanking and stamping operations 
must be done on large, cumbersome presses. 
On the small run production job illustrated 
here, a farm machinery manufacturer was 
able to save considerably in both die and pro- 
duction costs by utilizing a standard KRW 75- 
ton press and low-cost dies as shown at the 
right. 

Today, the term “arbor press” is a misnom- 
er. In countless plants KRW Presses are doing 
thousands of jobs that, a few years ago, would 


have been done on larger equipment. KRW INEXPENSIVE DIES 


Hydraulic Presses are built in sizes varying 
AND A KRW PRESS 


from 25 to 100-ton capacities. All but the 100- 
ton press can be furnished as either hand op- 
erated, air operated or motor driven. Open- 
ings, bed widths, heights, ete. can be varied at 


Illustrated at the left are 
the low-cost dies used by 
Jobn L. Bubb Farm Ma- 
chinery Co. of Baldwins- 
ville, N. Y. on their KRW Press to form louvres 
in 16 ga. sheet steel as shown at the right. 3 tons 
pressure is required to shear and 10 tons to 
form the louvre. This is a highly economical 
set-up for the limited production necessary. 








very little extra cost to meet particular needs. 

Before you buy a press, remember this truth 
—more often than not, “you don’t need a 
sledgehammer to drive a tack.” You can save 





plenty by bringing your production problem 
toKRW first. We're equipped engineeringw ise 
to offer real help, no obligation of course. ou 
OR ie os an ad 
em inal 
Pe 


K. R. WILSON, 215 Main St., Buffalo 3, N. Y. 18 


Please send me complete information on KRW Arbor Presses |_| 
100-ton Hydraulic Presses 


K-R- WILSON ew 200k ke 


4 City and Zome. .....ccccccccccccccccccvcccecece seeees States 
'S MAIN ST.- BUFFALO 3, N.Y. 


a 
WAME YOUR NEEDS! MAIL COUPON ! \ 


BUY THEM AT 
¥%e THE COST 


YOU CAN SAVE MONEY with Noble & Stanton 
ittandard Jig and Fixture Components. 300 different 
NS Standards are ready for immediate delivery — at 
bout 1/3 the cost of custom building. They eliminate 
lesign time — cut tooling costs — speed set-up. 
| Investigate the advantages of NS Standards for your 
lant. Precision made from selected steels, these parts 
ire heat-treated and hard chrome plated where prac- 
icable, for longer life. Try a few of the items — or 
tock the full line! Use them over and over again on a 
jariety of jobs for real toolroom savings! 


FOR EXAMPLE: 
Mill Fixture Bases 


Standard NS Mill Fixture Bases 
available in 4 sizes. Gang Mill 
Fixture Bases in 3 sizes. Cast 
iron-ground parallel to .001-fio- 
ished edge exactly parallel to 
standard key-ways. 


White Today for Drawings, Specifications end Prices 
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NOBLE & STANTON, inc. \b 
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Thteltem COMPARATOR GAGES 


3 MODELS — EACH WITH 4 RANGES 


@ GAGGING RANGES from .000001”" to 
.020”. 

@ ELECTROMAGNETIC magnification... 
No vacuum tubes or mechanical linkages. 


@ SPINDLE PRESSURE adjustable from 4 


to 40 ounces .... Instant selector. 

@ ENGLISH or METRIC UNITS. 

@ COMPLETE Accessories available. 
Write for data sheet, giving complete 


details and prices. 


METRON INSTRUMENT CO. 
438 LINCOLN STREET * DENVER 9, COLO. 


Tifelrem INSTRUMENTS fonnscision 
FOSTER GAGES 
eer Eliminate Scrap 


Foster Gages, both VISUAL and “ELECTROSIZERS", 
are available to industry as a means to greater speed 
and accuracy in production of ovliall ical ground 
parts at reduced costs. 








With unskilled operators and Foster Gages, better 
work and faster production are assured and scrap is 
eliminated because the grinder operator is able to see 
just what is taking place during the reduction of work- 
piece to finished size. 


Why allow the operator to scrap expensive parts when 
he can inspect the workpiece with a Foster Gage even 
before it is removed from the grinding machine? 


Write for complete details today. 
Our engineers will assist you. 


FOSTER ENGINEERING Co. 
4200 Woodward Ave. 
Royal Oak Michigan 
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GAGES for 


Precision Measurements 


Write us for these folders: € 


1. NILCO LARGE 
BORE DIAL GAGES 


2. NILCO DIAL 
SNAP GAGES 


3. NILCO SMALL 4 
DIAL BORE GAGES 

Excellent deliveries can be fur- | The NILCO 

nished in AGD plug gages, ring | Dial Snap Gage 


gages, reversible gages, snap gages 





and length gages. For Quality Control 
NILSSON GAGE CO., INC. . = 
P. 0. Box 505 Poughkeepsie, N. Y. Phone 7980 
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Brown & Sharpe Mfg. Co 
Federal Products Corp 
Pratt & Whitney Div 

Niles-Bement-Pond Co 
Swedish Gage Co. of America 


Specialized Machinery of ou 
own design enables us to pro- 
duce PREMIUM Gages at 
standard prices. 


@® Clearances provided below the roots of the threads materially 
increase gage life. 

@ They make it possible to ‘‘set-down'’ or adjust Locke gages to 
take full advantage of the adjustment provided in the ring gage 
The crest of the set-plug will not contact the root diameter. 

@ They make it possible to recondition the gage for use far 
beyond its original life span 

@ The clearances moke it possible for us to lap the entire 
side of each thread from crest to root as the thread lap extends 
into the clearances. 

@ The clearances serve as a receptacle for foreign particles 
which may otherwise become wedged between the mating surfaces 
All Locke thread ring gages in sizes 4-28 and larger incorporate 
clearances below the root of the threads at no extra cost to you 


LOCKE AUTOMATIC 
DRILLING & TAPPING 
UNIT for small hole dril- 
ling or tapping. Write 
for full information. 





Locke GAGE COMPANY 


10232 WOODWARD AVE a 


DETROIT 2, MICHIGAN 
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MILWAUKEE PROFILE GRINDER 
Precision Built for Precision Work 


Especially built for precision grinding of 
die clearances; sharpening of cutter dies, 
contour grinding, production grinding, fin- 
ish grinding of hardened steel parts. These 
features tell you why: 

@ /. H.P. Ball Bearing Motor — Plenty of 
power maintains high spindle speeds and full 
capacity. No stalling! 

@ Collet Chuck — for fast, easy mounting or 
removal of wheels; assures absoiute true run 
ning of carbide or diamond wheels. 

@ Compound Tilting Table — permits full range 
grinding of compound angles, curves and con- 
tours. 

@ Built-in Diamond Dresser — always ready for 
action; no loose parts to a.semble; keeps 
wheels trued-up at all times. 

@ Your choice of either 20,000 or 30,000 R.P.M. 
Spindle Speed. 

s Here’s Model FS 
MILWAUKEE DIE FILER 
with the New All-Purpose 
Deep-Throated Overarm 
Performs all three 
die-making oper 
ations . . . fil- 
ing, sawing 
lapping ... 
cuts cost 40% 
to 60%. 


Write for Lit- 
erature on 
Both Machines 
and nome of 
nearest dealer. 








RICE PUMP & MACHINE CO. 
Division of Milwaukee Chaplet & Mfg. Co. 
1029 S. 40th STREET MILWAUKEE 4, WIS. 


MILWAUKEE 


DIE FILERS - PROFILE GRINDERS 
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INDIVIDUAL BLOCKS & COMPLETE . SETS 
* Need never be recalibrated 


* Outlast more than 100 steel 
gage blocks 


Will never grow or shrink 


Have the highest resist 
ance to corrosion 


Retain original surface 
finish longest 
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Nilsson Gage Co., Ine 
Norton Co. 
Pratt & Whitney Div.. 

Niles-Bement-Pond Co 
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‘ ee 


Exclusive 
“Tru- Grip” 
Tap Holder 
is lighter, 
smaller in 
diameter. 


Procunier 


Get” Hig 


¢ | 4 )/ / 
a gety CHU ( 


Chieago 6, tl. 


106 


PLEASE USE 


of America 


of America 









Write for 
Free Circular. 





12-14 S. Clinton St., 
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L. S. Starrett Co 
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Roll-Snap 
Brown & Sharpe Mfg. Co 
Federal Products Corp 


This Tapping Head 


WES 


OVAL LA 
) COGT3/ 


Reduce labor costs and cut down tap 
breakage with Procunier High Speed 
Tapping Equipment. Check these un- 
usual advantages: 


Accurate, higu speed tapping. Procunier 
tap heads will give you cleaner, sharper 
threads . . . in less time, with less 
spoilage. 

Fewer broken taps. Friction clutch reg- 
ulates tap driving pressures, operators 
quickly detect dull or ‘“‘loaded’”’ taps 
avoiding costly tap breakage. 

These and many other proven exclusive 


features assure you of fast, 
ping 


accurate tap- 

reduced production costs 

Cross section of tap holder shows how tap 

is held by the round, driven by the square 
tap shanks are never ‘‘chewed up.” 


| PROCUNIER SAFETY CHUCK CO. | 
| 12-14 8. Clinton St., Chicago 6, I. | 
' '‘ 
' Gentlemen: Please send me your | 

; : - ' 
1 illustrated brochures which give ; 
| complete prices and specifications : 
+ on Procunier High Speed Tap- . 
| ping Heads and Machines. : 
| Name : 
, Address ; 
io Se Zone Senate. .... : 
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COLD 
RIVETERS . 


for ANY job, for 
ANY size, from 
pinhead to 114” 
solid rivets or 
21” hollow riv- 
ets; or for any of 
16 metalworking 
operations, in ad- 
dition to riveting. 


AUTOMATIC STAKING MACHINES... 


for economical assem- 
bling, for staking or rivet- 
ing fixed or movable joints, 
for eyeletting, inserting, 
burring, pointing, or for 
countless other uses too 
numerous to mention. 
Hammer blow absolutely 
uniform and easily ad- 
iusted to foot-pound blow 
required. Available in 
foot-operated or motor- 
driven types. 





WITHOUT COST OR OBLIGATION, our engi- 
neering department will analyze your staking or 
tiveting problems and submit recommendations on 
methods, tooling and equipment. Send us prints or 
samples of parts to be assembled or riveted. Please 
include supply of rivets you plan to use. 

e folders 


Slab 


D 





upon request. 





Highspeed Hammer Co., Inc. 


304 Norton Street, Rochester 5, N. Y. 
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eo TECHNIQUE 


DIE-CUTTING by 

ELECTRICAL DISINTEGRATION 

WITHOUT DRILLING, MILLING OR CHIPPING | 
. By the Original, Manufacturers of Metal 


Disintegrators. 


@ Among the many 
increasing applica- 
for Disinte 

Drilling 
cutting 


tions 
grator is 
the of 
shaped holes in hard 
or soft steel, which 
is done at a big sav- 
of 


money. 


time and 
The illus- 


tration shows a 


o 
ing 





number of irregular 
holes made by this 





method. 


Get further details about this modern 


equipment. Write for literature today. 


Remove 
BROKEN TAPS, 
DRILLS AND 
REAMERS 


By ELECTRICAL DISINTEGRATION 


more of the following U. &. Patents: Mo. 2876968, 
we w asesize, we gaeseer, He. 2888988. Other Patents Pending. 









740 N. Rochester Road 
Clawson ° Michigan 
Detroit: Jordan 4-6173 
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Engis Faipment Co 
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Center 
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L. 8. Starrett Co 
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EQUIPMENT 
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Brown & Sharpe Mfg. Co 
Federal Products Corp 
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George Scherr Co., Inc 
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S. Starrett Co 
INSTRUME NTS 
Gear Testing 
Brown & Sharpe Mfg. ( 
George Scherr Co., Inc. 
Carl Zeiss, Inc. 
Hardness Tester 
Shore Instrument & Mfg. Co 


Moore Special 


Federal Products 
Swedish Gage Co. of America 
Jig Borers and Accessories 
Cleereman Machine Tool Co 
Tool Co 
Pratt & Whitney Div. 
Niles-Bement-Pond Co 
Machines 
Brown & Sharpe 
Pratt & Whitney Div 
Niles-Bement-Pond Co 
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Brown & Sharpe 
Lufkin Rule Co. 
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Niles-Bement-Pond Co 


Surface Smoothness 
“ompar Instrument Co. 


Swedish Gage Co. of America 
& INSPECTION 
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Micrometers—Indicating 
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Swedish Gage Co. of America a - 
Pitch Measuring L. 8S. Starrett Co. 
Federal Products Corp 
Pratt & Whitney Div. : “ederal Products 
Niles sp a ‘Pond Co L. S. Starrett Co. 
Swedish Gag f America 


CUT MILLING COSTS 
KEMPSMITH STANDARD ATTACH 


PLAIN INDEX 
CENTERS 


Can Be Used on ANY 
Milling Machine 






Kempsmith Plain Index Centers for produc- 
tion and general indexing . . . simplify job 
set-ups ... relieve the operator of the neces- 
sity of counting or making any calculations. 
Indispensable in milling taps, reamers, small 
gears, sprocket wheels, special grooving, etc. 
Described in Bulletin No. 124. 
Kempsmith Standard Attachments broaden the 
scope of your milling machine ... lower 
capital investment... save in set-up time. 
KEMPSMITH MACHINE CO. 
1829 SOUTH 71st STREET 
MILWAUKEE 14, WIS., U.S.A. 


, EMPSMIT 
Precision Built Milling Machines. Since 1888 
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Swedish Gage Co. of America 





KEMPSMITH 
ARBORS 

in all popular 
sizes or types. 
Adaptable to 
ANY make of 
milling ma- 
chine with 
standardized 
spindle. 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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Brown & Sharpe Mfg. Co 
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Engis Equipment Co. 

enter —— 
Center Renee Product 

Dividing Heads 

Engis Equipment Co. 
F. T. Griswold Mfg. Co 


ats 

Engis Equipment Co 
George Scherr Co., Inc. 

Adicators 
Federal Products Corp 

eroscopes 
Buhl Optical Co. 
Engis Equipment Co. 
George Scherr a y 


ceatiiere—-Binscuter 
Carl Zeiss, Inc. 
Squares 
En is acduipment Co. 
PRO 
te & Sharpe Mfg. ‘ 
Lufkin Rule Co. 
L. S. Starrett Co. 
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Brown & Sharpe Mfg. (% 
Lufkin Rule Co. 
4. §. Starrett Co. 
Es 


Brown & Sharpe Mfg ‘* 
Lufkin Rule Co. 
L._S, Starrett Co. 
SINE-ANGL UCK 
Robbins Engineering ( 
SINE BARS 
George ag Co., In 
Fakes & (: 
SURFACE “PLATES 
Brown & Sharpe Mfg. ‘* 
Challenge Machinery Co 
Norton Co. 
George Scherr Co., Inc 
South Bend Lathe Works 


xx** 


WANTED: Foreman, in tool room 
employing five men. Factory it 
self, 125 men, Products, miscel- 
laneous farm equipment items 
Also some job press work. Neces- 
sary to design dies and fixtures 
and supervise their fabrication 
for some 35 mechanical presses 
toggle presses, press brakes, and 
air cushion presses, ranging from 
5 ton to 250 ton capacity. Give 
experience, age. family status and 
salary neqeieee: Address Box 
wt 1048, TOOL & DIE JOUR- 
NAL. 1975 Lee Road, Cleveland 
18, Ohio. 


POSITION WANTED 


Die designer, now employed, ex- 
perienced in the design and mak 
ing of tools and gages; capable 
of sheet metal product design 
seeks location near country living 
Address Box HC-1048, TOOL & 
DIE JOURNAL, 1975 Lee Road 
Cleveland 18, Ohio. 


xx 


Federal Machine 

Buys Warren City 

The Federal Ma- 
chine & Welder Co. has 
purchased the plant 
and contents of the 
Warren City Mfg. Co. 
from the U. S. Navy. 
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Presenting the Model O-P-L 
Optical 
Precise 
Legible 

DIVIDING HEAD 





Send for 


Circular 
F. T. GRISWOLD MFG. CO. 
305 W. Lancaster Avenue Wayne, Pa. 











Pocket Microscope! 






High Power Magnification 
5"in length: Fountain Pen Size 


Precision made and equipped with in- 
ternal light-reflecting mirror. Satin- 
nickel finish. 


Equivalent of a standard laboratory in- 
strument—no larger than a fountain 
pen. For shop, laboratory, mill, office! 


Complete with leather case. . .$18.50 
Send for yours today to: 


BUHL OPTICAL COMPANY 


1009 Beech Avenue - Pittsburgh 12, Pa. 
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Multiple Mold Cavities, 
pressure cast in Beryllium Copper, 
for intricate shapes in plastics. 


@ Produces thin sections—raised letters 
— irregular shapes that cannot be 
hobbed in steel. 


@ Pressure castings of Beryllium Cop- 
per heat treat to at least Rockwell 
C 45 all the way through, with com- 
pressive strength of 200,000 pounds 
per square inch and tensile strength 
of 170,000 pounds per square inch. 


@ Thermal conductivity is twice that 
of steel. 


@ Beryllium Copper is corrosion re- 
sistant and has excellent wearing 
qualities. 


Full information supplied promptly on 
request, without obligation — 
Write, wire or phone 


FEDERAL 


TOOL CORPORATION 


3601 PRATT BLVD. 
CHICAGO 45, ILLINOIS 








Engineered Purehase Specifications 


Realizing the need for dependable 
specifications based on research and 
testing—the only logical way to achieve 
economy in purchasing—the National 
Bureau of Standards has compiled, in 
directory form, all the standards and 
specifications in general use for com- 
modities produced or purchased in this 
country. In compiling this material, 
every effort was made to obtain up-to- 
date information on _ standards and 
specifications from all national organi- 
zations that represent industry. Over 


500 organizations contributed, including 


It’s 


It’s a Awock-Out”’ 


8 MODELS from 1/," to 7’ 
Complete with the Popular Kseacé-Oat’” Keyless Chuck 


From the lightweight, streamlined 4” model (illustrated) to the 4%” brute 
these 9 NEW drills are designed and engineered for speed and power. Ball 
bearing mounted motors; heat treated, alloy steel gears; balanced for easy 
operation; equipped with ‘““K-O’’ Keyless Drill Chucks. These are some of 
the outstanding features of the NEW “KNOCK-OUT” PORTABLE ELEC- 
hoose the one that fits your needs. Mail the coupon 
TODAY for complete details of the NEW “‘K-O’’ Portable Drills PLUS two 


TRIC DRILLS. C 


new “K-O” 7” Sanders and Grinders. 


K. O. LEE COMPANY or 
1115 First Ave. S. E. 
Aberdeen, South Dakota 
Gentlemen: 

Please send your illustrated 
catalogue showing all the NEW 












trade associations, technical societies 
and Federal Government purchasing 
agencies. 


Manufacturers are becoming more and 
more aware of the importance of care- 
ful selection of materials. To deter- 
mine the value of any material for a 
given purpose, its properties must be 
measured. Standardized testing meth- 
ods based on conditions met in service 
are necessary for an adequate specifica- 
tion which must be a concise, definite 
and complete statement. Thus a satis- 
factory specification is not easily pre- 
pared. Mere inspec- 
tion is not enough. 
Laboratory research 
is necessary, and 
often accelerated 
tests. The testing 
methods themselves 
require great care 
and _ skill and ex- 
perience. The Na- 
tional Bureau of 
Standards has _ en- 
deavored, then, to 
simplify this task 
by bringing about 
widespread use of 
specifications and 
standards with the 
publication of their 
guide, “The Nation- 
al Directory of 
Commodity Specifi- 
cations”. 

The two volumes 
comprising this di- 
rectory of 1633 
pages, provide a 
complete listing by 
name, designating 
number, and issuing 
sponsoring or- 
ganization. The two 
volumes cost $6.25 
and are available 


from the Superin- 
tendent of Docu- 
ments, U. S. Govern- 








**K-O”’ Portable Drills, 7” 
Sander and 6” Bench Grinder. 








Name Pee 
ment Printing Of- 
Aberdeen, Address fice, Washington 25, 
South Dakota = city State D. Cc. 
110 TOOL & DIE JOURNAL 
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ag ce | oO RT In all metals up to 187 Ga. 
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nw S AMPINGS. 


Capacity for large overall blanks at 
— LOWEST POSSIBLE TOOL COSTS! 

156 Flushing Ave Main-5-1910 | 

| 

| 








Brooklyn 5, N.Y. I EM Pp LE Main-5-6656 
Cc 


TEMPLET MANUFACTURING ORPORATION, BROOKLYN, N.Y. 





For STATISTICAL QUALITY CONTROL 


PRECISION : | 
C O M T @) R e L U G INTERNAL COMPARATOR | * 
Gages precision holes 1” to 8” dia. to 
fractions of .0001” 


This indicating gage shows ACTUAL SIZE, with a fixed (not passing) reading. 
Because of this, it is ideal for a Quality Control setup; shows the diameter of 
any part of a hole, detecting out-of-round, front or back taper, barrel shape, bell 
mouth, reaching to the very bottom of blind holes. Automatic features assure 
accuracy independent of human variations. Used by machine operators (where 
quality actually is controlled), bench inspectors, final inspectors. Light, portable, 
no wires or hoses, this is truly an UNRESTRICTED gage, giving you precision 
gaging at every step of the Quality Control cycle. 











Request Illustrated 8-page Bulletin No. 33 
e Other Comtor Products 


COMTOR C0 “COMTORGAGE”, Precision External Comparator: Bulletin 30 
= COMTOR SURFACE SMOOTHNESS COMPARATOR: Bulletin 32-A 


82 RUMFORD AVENUE WALTHAM, MASS. 
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fo SQUARE HOLED SLEEVES / 
SPEED UP TOOL-MAKING ¢ 





One of the most difficult problems 
in tool making can be solved easily 
and quickly with Sturdy Square 
Holed Sleeves. The perfection of 
broached square holes can be had 
in a bars, milling cutters and 
many other applications at a small 
fraction of the cost of imperfect 
hand-made square holes. The Sturdy Square 
Holed Sleeve consists of a round sleeve with 
a perfectly square hole broached through the 
center. This hole is tapped at one end to re- 
ceive a back-up screw which is furnished 
with the Sleeve. The Sleeve can be sweated 
or page into a drilled and reamed hole to 
make a perfectly square accurate hole in a 
very few minutes. 

The Sturdy Square Holed Sleeve will save 
you many hours and many dollars in the 
making of boring bars, tool holders and other 
tools requiring square holes 





























Patents Pending 





BUSHINGS MADE IN Some Territories Still Open to Jobbers 
FOLLOWING SIZES: 


3/16 4. S16. 716 STURDY BROACHING SERVICE 
%, 5%, %, 1” 23516 TELEGRAPH RD., DETROIT 19, MICH. 


Rare 


RIFFLERS 


GROBET PRODUCES 
MORE RIFFLERS IN MORE 
SHAPES AND MORE 
SIZES THAN ANY OTHER 
COMPANY IN THE 
WORLD. 


Since 1812 GROBET has lead 
the world in the manufacture 
of Precision files. 



























Let us know your specific re- 
quirements and name of local 


distributor. 
GROBET 
FILE CO. of 


AMERICA, Inc. 


421 Canal Street 
New York 13, N. Y. 


ne TOOL & DIE JOURNAL 
PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 











Positive, Dependable 
Repeat Readings 


O friction, lag or backlash .. . no racks, 

Pinions, gears, levers, etc. subject to 
wear. Pointer responds instantly without 
swinging past true reading. Amplification | 
is 100% mechanical, no lights or electro- | 
magnets, no warming up period required. 2& 
Easily moved to different locations as there 
are no electrical connections. Our engi- 
neering department is at your service for 
applying Mikrokator to your measuring 
problem. 


WRITE FOR LITERATURE 


Graduated — .0001” 
to .000002” 


Graduated — .001 mm 
to .0002 mm. 


T.D.J. 


SWEDISH GAGE CO, OF AMERICA 





8900 ALPINE AVE., DETROIT 4, MICH. 


feoly -- INSTANTLY AND ACCURATELY 


ADJUSTABLE FOR FAST CUTTING AND POLISHING 


 ---acthout danger of galling or seizing / 
| 1 The Flexolap barrel is made with a series 
of longitudinal slots milled “off-center” to 

3 | permit sensitively flexible expansion up to 

15% —or more — under pressure of the 
ul adjusting pin. This construction enables 

Flexolap to save valuable time and to lap 
rounder, straighter holes. For accurate pre- 
cision take-up, as desired, to maintain size 
and compensate for wear on barrel... sim- 
ply turn adjustment screw. 
Illustrated at left is Set No. 1. Six sizes (3/16”", 1/4” 
5/16", 3/8”, 7/16” and 1/2”) with six brass and six 
steel barrels on wood stand, complete........ $12.75 


Also available in sizes 7/32", 9/32", 11 32", 
13/32", 15/32", 9/16", $/8", 11/16" and 3 4”. 
For lapping holes smaller than 3/16", use the 
Midget Lap. Fourteen sizes: .032, .036, .040, 
.046, .054, .070, .079, .090, .104, .120, .135. 
1$5..170. Trial assortment (14 laps)... .$1.50 


Write today for complete particulars 


FEDERAL TOOL CORP., 3601 PRATT BLVD., CHICAGO 45, U.S.A. 





a 
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MODEL R-2 


Three Dimensional 
PANTOGRAPH 


1. Ameans of reducing your production costs 
on intricate and difficult dies. 


2. We invite comparison of quality, of work- 
manship, and performance. 


3. Our inspection department rejects spindles 
that run out more than .0001’. 


4. Electronic dynamic balancing of all rotating 
parts. 

5. We invite you to arrange to call at our fac- 
tory to see and operate this machine. 


For details write: 

Pierce Machine Tool Co. 
617 W. Jackson Boulevard 
Chicago G, Illinois 
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Nileo Dial Bore Gage 


Simplified checking of bored hole di- 
mensions with greater speed, precision 


| and accuracy, are some of the salient 


features of the Nilco Dial Bore Gage, 
manufactured by the Nilsson Gage Com- 
pany, Inc., Poughkeepsie, N. Y. The 
gage has two-point measuring and 
three-point alignment which assures 


-entralization in the center of the bore 
| at all times, regardless of what position 
the gage is held in the bore, as shown 
| in the boring operation picture. 

No wrenches, screws or washers are 





required for setting the gage head, as 
the range extension is controlled by a 
knurled locking sleeve and locked in 
position by a lever. A patented “L’- 
shaped range extension makes possible 
the fast setting of this dial gage. The 
range extension in the open and closed 
position is shown in the two small illus- 
trations. 

Descriptive literature and complete 
details are available from the NILSSON 
GAGE CO., INC., Dept. 15, Lake St., 
Poughkeepsie, N. Y., or circle Inform- 
A-Gram Key No. D46. 
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Now you can permanently etch onto 
any type metal tool or name plate 
any name or trade mark that can be 
drawn, typed or written—with the 
new Crown E-Z Mark Etcher. It’s 
fast, permanent, easy to use, econom- 
ical and safe. It’s the most amazing 
marking tool ever made for produc- 
tion marking or for individual iden- 
tification. 





gue New GROWN E-Z MARK ETCHER | 


To operate, merely place piece to be 
marked, round or flat, on the previ- 
ously prepared film—press the button 
—and presto! it’s finished. Anyone can 
use it, on almost any type of metal, 
and the mark lasts forever. Each film 
can be used for marking up to several 
hundred pieces—so it’s economical too. 
No danger from shock—no acids to 
injure operator or clothes. 

Send for Sample Etching 

We will be glad to mark one of your 
products so you can see the quality 
mark you can make yourself. Send a 
sample or piece of your material with 
information you want on it. We'll do 
the rest 


CROWN udinctetal’ Products Co. 


1529 East 53rd Street Chicago 15 





PROTECT 
PRECISION 
TOOLS 


“Tool Coat”’ 


(IMPROVED 
FORMULATION) 


+- 





peels off coating like a banana skin. 


ate including special heat transfer oil. 








“TOOL COAT” is a tough plastic with special rust inhibit 
ing oils, high mechanical strength and resistance to 
shock and abrasion. Applied by dipping, it protects 
finely finished machine tools until the ultimate user 


“TOOL KOTER” thermostatically controlled heating unit 
designed for proper melting of ethylcellulose and other 
thermoplastic compounds. Readily portable. Low wat 
tage, all welded steel construction, heavy duty auto 
matic thermostat, thoroughly insulated. Ready to oper- 


— Protection 
Ease and Speed of 
Application 
Substantial Money 
Savings 
Modern Packaging 
Assurance of 
Delivery in 
Good Condition 
." of Removal 





THE METHOD USED BY LEADING 
AUTOMOTIVE, AIRCRAFT, 
MACHINE TOOL MANUFACTURERS 


Recommendations sub- 
mitted without obliga- 
tion. 

For complete detailswrite 


RILEY & GEEHR, Inc. 


2749 North Lincoin Ave., 
Chicago 14, Ill. 
Phone Eastgate 7-8100 








OCTOBER, 1948 








SEE ADVERTISERS INDEX, PAGE 99, FOR 





KEY NUMBERS 












j 
| 
| 
Hl 




















MEW, TYPE-DX 





hoplifter 


Two Capacities 
2000 Ibs. and 1000 Ibs. 


A larger, huskier version of the popular 
Type D 500 Ib. Shoplifter, but retaining, 
the easy handling features of the smaller 
lifter. Platform and base frame have an 
overall width of 24’’ that allows easy pas- 
sage in narrow aisles, between presses, and 
through doorways. Hoisting unit is ball 
bearing equipped. Automatic friction-disc 
brake holds load at any point, not neces- 
sary to set or release pawl or brake device. 
Only 20 Ibs. pressure is required on crank 
handle to raise or lower load, Extra heavy 
construction gives rigid stability that 
enables the operator to handle maximum 
loads with ease and smoothness. No other 
lifter of equal capacity on the market can 
match the Shoplifter for value. One user 
said: ‘It’s a lot of machine for the money.” 








SPECIFICATIONS 


CAPACITY—1000 Ibs. and 2000 ibs. 
OVERALL HEIGHT (to clear)—6’8”. 
PLATFORM LIFT—54’’. 

PLATFORM PLATE—24" wide x 271/2" long (30’ out from uprights). 

BASEFRAME—24" wide x 501/2” long overall. Open end front. 

BASE WHEELS—5” fixed wheels, 6 swivel casters with push 
bar steer. 

HOIST UNIT (two capacities)—Ball bearing equipped, crank up and 
down action, automatic safety brake holds load at whatever point 
raised. Drum scored for cable. 

PAINTED—Standard olive green finish. 








PRICE—1000 Ib. capacity......... «5320.00 
2000 Ib. capacity $370.00 
f.0.b. Chicago, freight prepaid to any destination in U.S. 
Heavy duty foot operated floor lock $15.00 Extra 





ECONOMY ENGINEERING CO. 


4509 W. Lake Street, Chicago 24, Illinois 
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Shoplifter Type D Capacity 
500 Ibs. Price $157.50 
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Keep Informed! CATALOGS + BULLETINS + SPECIFICATIONS 














Circle postage-free Inform-a-Gram Key Number for your request 


NEW QUALITY CONTROL SERVICE for tool 


steel users has been announced by Latrobe 


Electric Steel Company in a booklet recently 
nublished. _ Latrobe will supply hardened, 
tempered, polished and etched discs with 
every mill order for Desegatized Brand high 
speed and high carbon —high chromium steel 
bars. The prepared discs will afford con 
sumers the unusual opportunity to inspect ir 
1dvance the structure of the steel as it would 
normally appear after full heat treatment and 
processing into finished tools and dies. Exact 
ontrol is thus assured. This pioneering serv 
ice is described in detail in the booklet which 
is available by writing LATROBE ELECTRIC 
STEEL CO., Dept. 67, Latrobe, Pa., or by 
‘ircling our postage-free Inform-A-Gram Key 
No. B30. 

SAPPHIRE PLUG GAGES, RING GAGES 
AND MICROMETERS are graphically 
trayed and listed as to price in a new 4-page 
‘olor folder released by The Sapphire Prod 
icts Division of Elgin National Watch Com 
pany. Also presented is the new ‘'Tipt-Type 
sapphire gage—an instrument with approxi 
nately one-quarter inch sapphire tip meta 
ically bonded to the leading end of the ste 
nember. Send for your copy of this price list 
No. 5 to THE SAPPHIRE PRODUCTS DIV 
ELGIN NATIONAL WATCH CO., Dept. 89 
107 National St., Aurora, Ill, or circle ul 
postage-free Inform-A-Gram Key No. B31. 

A NEW GAGE FOR MEASURING FORM 
AND HOLE SIZES is announced by Penjaska 


Tool Company, Owosso, Michigan, in a color 








por 














ful new bulletin This inexpensive hand 
yage combines telescoping and flush pin 
yage principles. The bulletin explains th 





iction of the , and explains how exper 
sive inspection setup, pouring of impression 
molds, and special gage making are elimi- 
nated by use of this handy new unit. Send 
tor your copy to PENJASKA TOOL CO., Dept. 

Owoss Mich r circle Inform-A-Gram 
Key No. B4l. 

DIAL SNAP GAGES, LARGE BORE GAGES 
AND SMALL DIAL BORE GAGES are the sub- 
ect of a new booklet just off the press of 
Nilsson Gage Company, Inc., Poughkeepsie 
The new snap gages magnify impersonally 


OCTOBER, 194% 
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ind mechanically all slight dimensional vari 
ttions so that they can be easily seen with 
ut nerve or sight fatigue. This and many 








Stemi Steams Key No. B42. 


features of Nilsson’s three new gages 
r discusss J in the new bulletin 
writing NILSSON GAGE CoO. 


Poughkeepsie, N. Y., or circle 


ELECTRIC HAND TACHOMETERS are pre 
sented in a 4-page illustrated folder by their 
manultacture! Metron Instrument Company. 








ee. A dinate Key No. B28. 


tron Hand Tachometers give accu 

rements of moving parts and 
st efficiency of operation. 
to METRON INSTRUMENT 


2 Lin soln St., Denver 9, Cok 





Youresren 
= 
Solve your tapping problems. 
s 
300 to 1,000 Percent More 
Pieces Per Tap. 
s 
A scientific advance in the field 
of Tungsten Carbide metallurgy 


Full information supplied promptly on 
request, without obligation — 
Write, wire or phone 





Walled Lake, Michigan 
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WEBBER HEAVY DUTY GAGE BLOCKS 


AND FIXTURES are photographed and dis 
cussed in a new folder recently published by 
The Webber Gage Company, Cleveland. The 
blocks can be assembled within a few sec- 
onds and applied directly to the work. The 
blocks have an accuracy of + .000005” per 
inch of length or fraction thereof. Among the 
fixtures illustrated are the eccentric clamps 
for combining long blocks, and quick-acting 
clamps for combining fractional inch blocks 
Diagrams and photographs show some of the 
applications of these ruggedly built, accurate 
blocks and fixtures. Also described is Wek 
ber’s inspection service. Send for brochure t 
THE WEBBER GAGE CO., Dept. 621, 12903 
Triskett Rd., Cleveland 11, Ohio, or circle 
Inform-A-Gram Key No. B44. 















(00/1 5. K. SMIT & SONS, INC. 
New York 7, N. Y. 
Detroit 4, Mich. 
129 Adelaide St. West, Toronto, Ont. 


157 Chambers St., 
6400 Tireman Ave., 
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Qka ably i : i ; 
O the Spraywelder. The 


Increased production depends 
a satisfactory Diamond Tool 
life, speed of cut, increased pro- 
duction depend eventuallyiigpe: 
the diamond tool. JKS Dit 
Tools are giving entire sat Fea 
on practically every ma 
chine ewan 158 ew 
i, trving ‘opera- 
strated is the 
internal cooling 
‘external cooling fins. 
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A PORTABLE, LIGHTWEIGHT PYROMETER. 
for all classes of heat control, is presented 
in a new folder by the manufacturer, The 
Pyrometer Instrument Company, Inc., Bergen 
field, New Jersey. This totally self-contained 
accurate and automatic pyrometer is ideal for 
checking instruments permanently installed 
controlling furnaces, controlling objects in 
furnace and for travelling inspectors. Its 
many features, principles of operation, work 
ing instructions, and specifications are all 
clearly described in the pamphlet which als: 
has photographs and diagrams of the instru 
ment. Also included are directions for its 
correct use, and reading instructions. Send 
for your copy to THE PYROMETER INSTRU 
MENT CO., INC., Dept. 57, Bergenfield, N. J 

circle Inform-A-Gram Key No. B45. 

COLMONOY SPRAY- 
WELD PROCESS—the ap 
plication of Colmonoy 
alloys in powdered form 
is simply and depend 





accomplished wit 
final result is a fusion bond 
between the sprayed 
overlay and base metal. 
This process is presented 
on a handy metal-bound, 


25” by 18” wall chart 
put out by Wall Col 
monoy Corporation, De 
troit. Six different types 


of Colmonoy are ex 
plained in large easy-t 
read copy. WALL COLMO 
NOY CORP., Dept. TJ 
19345 John R. St., Detroit 
3, Mich., or circle Inform- 
A-Gram Key No. B37. 
GENERAL INFORMA- 
TION AND _ SPECIFICA- 
TIONS ON ACE DRILL 
JIG BUSHINGS are in 
cluded in a new catalog 
released by West Coast 
Aero Tool Company, Los 
Angeles. Price lists for 
West Coast's various 
types of drill jig bushings 
are given in the catalog, 
and on the back cover 
there is a “Time Saver 
Table” for the quick de 
| termining of number of 
parts which can be made 
from a given amount of 
material. Send for copy 
to WEST COAST AERO 
TOOL CO., Dept. 65, 5401 
Fountain Ave., Los Ange 
les 27, Calif., or circle In- 
form-A-Gram Key No. B38. 
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PARKSON GEAR TESTERS, in sizes ranging ncluded are complete price lists of both types 
from 442” to 36” capacity, are illustrated and f gages, and interesting data on their con 
described in George Scherr Company's new struction and design. Send for your free copy 
ten-page folder. The folder discusses fully LOCKE GAGE CO., Dept. 72, 10232 Wood 
the up-to-date Parkson Gear Testing system ward Ave., Detroit 2, Mich., or circle our 


and points out how rapidly gear faults and postage-free Inform-A-Gram Key No. B47. 


errors can be determined by employing Park 
son testers. Specifications 
sizes are included. Send 


+h 
t 


LIFETIME CARBIDE AND STEEL GAGE 
he different BLOCKS are discussed in a new brochure 


a copy t published by their manufacturer, Fonda Gage 


GEORGE SCHERR CoO., INC., Dept. 490, 200 Yompany, Stamford, Conn. Their toughness, 
Lafayette St., New York 12, N. Y., or circle expansion, wear resistance, accuracy, surface 
Inform-A-Gram Key No. B46. finish, corrosion resistance, stability, and 

bi ire thoroughly explained. Pho 


LOCKE THREAD GAGES are described in 
a new 8-page brochure by the Locke Gage 
Company, Detroit. Cross-sectional drawings 
and photographs illustrate Locke's thread 
plug gages and thread ring gages, and their 
dimensions and ranges are 


SURFACE COMPARA- 
TORS AND INTERNAL 
COMPARATORS are the 
subjects of two bulletins 
published by The Comtor 
Company. Model No. 6, 
quick-scanning surface 
comparator, for rapidly 
comparing the surface fin- 
ish of production parts 
with a standard, is pre- 
sented in detail in Bulle- 
tin No. 32A. Because of 
the comparator’s quick ac- 
tion, work can be moved 
rapidly, permitting quick 
inspection of the entire 
surface or as much of it 
as desired. Photographs 
of the comparator in op 
eration, specifications, and 
ietailed descriptions of 
the machine are included 
in this Bulletin No. 32A. 

Comtor’s Bulletin No. 33 
describes the Comtorplug 
tor precision internal 
2-point gaging. The Com- 
torplug provides a fixed, 
not a passing reading 
and shows actual size. 
It will accurately deter- 
mine measurements to 
fractions of one ten- 
thousandth inch. This 
Bulletin No. 33 gives all 
the basic information con 
cerning the Comtorplug 
its operation, specifica- 
tions, price, capacities. 
Send to THE COMTOR 
CO., Dept. 3, 87 Rumford 
Ave., Waltham 54, Mass., 
or circle Inform-A-Gram 
Key No. B55. 
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Dey ord, (¢ 
charted. Als A-Gram Key No. B48. 





the gage block sets and thei: 
; are scattered throughout the 
Also included is a complete price 


is -opy to FONDA GAGE CO. 
pt. 998, Stamf Yonn., or circle Inform- 








positively safe 
with POSSONS 
POSITIVE SAFETY DEVICES 


The new Red Ar- 
row Pull-Out 
Multiplier makes 
‘“*Possons Posi- 
tive Safety De- 
vice” the most 
efficient, depend- 
able and practi- 
cal means yet 
found to make 
punch press oper- 
ation, safe! 


WRITE FOR 
COMPLETE 
CATALOG 
TODAY 


The POSITIVE SAFETY MFG. CO. 


4406 Perkins Ave. Cleveland, Ohio 
Engineering Service Upon Request 
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LUFKIN PRECISION TOOLS, cataloged by 
The Lufkin Rule Company, include microm- 
eters; calipers; dividers; combination and 
other squares; center, depth, planer, radius, 
screw pitch, telescoping, thickness and other 
gages; steel scales; and related items. Built 
to maintain their reputation, these tools are 
all of the highest grade and embrace many 
exclusive features. Catalog No. 7 is a handy, 
pocket-size, 128-page, profusely illustrated 
book which is available by writing THE 
LUFKIN RULE CoO., Dept. 609, Saginaw, Mich., 
or circle Inform-A-Gram Key No. B51. 

THE ADVANTAGES OF CARBIDE GAGES 
ure put forth in a new brochure published by 
Lincoln Park Industries, Inc. The brochure 
samples typical reports received by the com 


Using 2'' Zagar Index Fixture on U. S. 
hand mill, milling hexes on bolts. 


Just words? Well, just try Zagars! For 
milling, drilling, tapping, slotting, 
grinding and turning with collets — 
without special tooling. Note these 
points: holding or indexing with col- 
lets, horizontally or vertically; air- | 
operated or not, fully automatic or 
manual; load and unload while run- 
ning; collet lathe chuck. 


ZAGAR TOOL, INC. 






Czy, Dept. TD-10. 28880 Lakeland Bilvd., Cleveland 17. Ohio 
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pany in which considerable savings have 
been effected through the use of carbide 
gages. Copies are available at no cost by 
writing to LINCOLN PARK INDUSTRIES, INC., 
Dept. 73, Lincoln Park 25, Mich., or circle 
Inform-A-Gram Key No. B52. 

CADILLAC’S NEW PORTABLE PLA-CHEK 
GAGE has all the proved features of the 
larger Pla-Chek gage. It is fully described 
and its capabilities are discussed in Cadillac 
Gage Company’s new folder, CG-452. The 
folder also includes photographs and de 
scriptions of other Cadillac products including 
Stellite thread plug gages, steel thread plug 
yages, steel thread ring gages, and reversible 
thread plug gages. Send to CADILLAC GAGE 
5O., Dept. 61, 20316 Hoover Rd., Detroit 5 
Mich 1 circle Inform-A-Gram Key No. B53. 

THE BINOCULAR HEAD. 
BAND MAGNIFIER has 
many advantages for 
craftsmen doing high pre 
cision work or inspection 
jobs, as well as en 
gravers, watchmakers 
jewelers, etc. The manu 
facturer, Carl Zeiss, Inc. 
has available an interest 
ing leaflet profusely illus 
trated with various appli 
cations of the Magnifie: 
The Magnifier leaves boti 
hands free and permits 
the use of both eyes 
thereby revealing the true 
depth of details, as well 
as the thickness and 
shape of the object beina 
viewed. The pamphlet is 
available by writing CARL 
ZEISS, INC., Dept. 945 
485 Fifth Ave., New York 
N. Y., or circle Inform-A- 
Gram Key No. B58. 

A NEW GENERAL 
CATALOG, NO. M-1646. 
has been published by 
The Cincinnati Milling 
Machine Company. Di- 
vided into six sections 
the 44page catalog is 
filled with interesting illus 
trations, technical data 
and specifications of the 
different machines which 
include milling, broach- 
ing, cutter sharpening, 
: grinding, lapping, and 
flame hardening. Send to 
THE CINCINNATI MILL 
ING MACHINE CoO., Dept 
233, Cincinnati 9, Ohio, or 
circle Inform-A-Gram Key 
No. B59. 
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MOORE'S LOCATING MICROSCOPE easily 
picks up edges, contours, irregular shapes 
and holes too small for an edge finder or 
indicator. It reverts the image to an upright 
position and magnifies 40 times. Moore 
Special Tool Company, Inc., has issued an 
informative, profusely illustrated catalog 
which describes in detail the uses and appli 
cations possible with the Moore Locating 
Microscope. Although specifically designed 
for the Moore jig borer and jig grinder, it 
may be attached to any machine or inspec 
tion tool requiring an optical pickup device. 
Also included in the brochure are instructions 
for aligning optical center of the microscope. 
MOORE SPECIAL TOOL CO., INC., Dept. 589 
740 Union Ave., Bridgeport 7, Conn. Inform. 
A-Gram Key No. B49. 

THE VARIABLE CENTER 
SCOPE, for accurately lc 
cating layouts on machine 
tools, is described in a 
pocket-size brochure by 
the manufacturer, Center 
Scope Products, Glendale 
California. It may alsc 
be adapted easily to ir 
spection operations. The 
brochure is profusely 
illustrated with phot 
graphs of actual job ax 
plications. Features and 
specifications are given in 
detail. Write to CEN 
TER SCOPE PRODUCTS 
Dept. 585, 3829 San Fer 
nando Rd., Glendale 4 
Calif., or circle Inform-A- 
Gram Key No. B56. 

TO EVALUATE AND 
TO COMPARE SURFACE 
FINISHES BY OPTICAL 
MEANS is now possible 
with the Comparoscope 
which is presented in ar 
illustrated folder by the 
manufacturer. The Com 
paroscope is a dual micro- 
scope, equipped with 
master-stage and a _ base 
with an adjustable stage 
Thus it is possible to view 
and compare two surfaces 
simultaneously. The folder 
contains diagrams and 
drawings which clearly 
illustrate the working prin i 
ciple of the Comparoscope. oe 
Send for a copy to THE is 
COMPAR-INSTRUMENT : a 
CO., Dept. 1, Detroit A A¢ |= 
Mich., or circle Inform-A- é 
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WORK FEEDERS 
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AIR 
PRESSES 


“SHOP MEASUREMENTS WITH LIGHT 
WAVES To Millionths of an Inch” is an 
informative book available from Acme Scien 
Company. The booklet explains the 
1 everyday use of light wave in shop 
surements and is based on Acme’s own 
perience. With Acme optical equip- 
1 easy procedure to measure to 
isandths and millionths of an 
Detailed discussions and _ instructions, 


with photographs and drawings, 








various applications *of Acme’s 
ptical flats, toolmakers’ flats, and mono- 
I light. ooklet is available free 


1g SCIENTIFIC CO., Dept. 52, 
, Randolph St., Chicago 7, Ill, or 
r postaae-free Inform-A-Gram Key 





MEAD INDUSTRIAL 


AIR POWER 
CATALOG Ready! 









Full of St tions 
fee FASTER, CHEAPER 
PRODUCTION! 


Illustrates, describes Air Cylinders, 
Valves, air operated Presses, Vises, 
Chucks, Hammers, Drill - Press 
Feeds, Work Feeders, Timers, semi- 
automatic combinations, etc. 


Write for Complete Catalog! 


AG D 


{———— D A e 
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ABRASIVE BELT AND WHEEL MACHIN. 
ERY for grinding, polishing and deburring are 
presented in a new catalog, No. 325, by Ham 
mond Machinery Builders, Inc. Hammond's 
many models of abrasive belt grinders, pol 
ishing lathes, ‘no dust” and “OK” grinders 
and backstands are pictured. Design features 
ind specifications are given, as well as close 


up illustrations of the various attachments 
and of job applications. A thorough and 
comprehensive catalog, it is available 

writing HAMMOND MACHINERY BUILDERS 
INC., Dept. 95, 1600 Douglas Ave., Kalama 


zoo, Mich., or by circling Informa-A-Gram Key 
No. B14. 

INFORMATION ON BRONZE PRODUCTS 
AND ALLOYS is 


contained in a condensed 
bulletin (No. 95) issued recently Ampcc 
Metal, Inc. Besides various alloys, the prod 


CAPACITY: FROM THE SMALLEST AND FINEST TAP 


CAPACITY: FR 


5g &- 














When tapping operations must be precise, and the materials 
used differ in characteristics as widely as paper and monel, or 
ceramics and bronze; then the precision and instrument industries 


should specify, and demand, the 


HAMILTON SUPER SENSITIVE TAPPING MACHINE 


Taps to the very bottom of blind holes. Reduces tap breakage 
. « for fast and con- 


to an absolute minimum. Built ruggedly . 
tinuous service on tight production schedules. 


WRITE FOR BULLETIN T-47 


THES. 


Re Aamltou 
ES 


TOOL COMPANY 


832 SO. NINTH STREET + HAMILTON - 





FROM THE SMA 


10-32 INCLUSIVE— [fl 
AND FINEST TAP ff 


: FROM THE SMA 


OHIO - 
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ict range covers bronze rod and sheet, non- 
sparking safety tools, resistance and arc weld- 


ing electrodes, corrosion-resistant centrifugal 
pumps, plug valves and fabricated assem- 
blies. Many illustrations, charts on physical 
properties and welding tips, and_ technical 
data complete this informative bulletin avail- 
able at AMPCO METAL, INC., Dept. 956, 1745 
S. 34th St., Milwaukee 4, Wisconsin, or circle 
Inform-A-Gram Key No. B11. 

A STREAMLINED SIX-SPINDLE AUTO. 
MATIC INDEXING PRODUCTION PRESS is 
presented by Burg Tool Manufacturing Com- 
pany in a new brochure. Known as Bura- 
master, this high production machine has pre- 
selective spindle speeds and can be changed 


quickly and simply through six individual 
stations to reaming, tapping, drilling, spot 
facing, counter sinking and counter boring 


| NORBIDE GAGES are 
| made of the hardest ma 
terial ever produced for 
| commercial use and sec 
| ond only to diamonds in 
hardness. The result is 
that they have an un 
usual resistance to abra 
| sion and scratching and 
| therefore a long life. Their 
features and capabilities 
| are described in detail in 
an interesting booklet 
published by the manu 
facturer, Norton Company 
Worcester, Mass. Norbide 
is Norton’s own patented 


LUSIVE — 


product and is used for 
plug, ring, snap, radius 
THE SMA and keyway gages; and 
inserts, micrometers, and 
indicator points. Send for 


booklet to NORTON CO., 
Dept. 545, Worcester 6, 
Mass., or use Inform-A- 
Gram Key No. B60. 

THE DETAIL TAPERED 
PASS GAGE was devel- 
oped for rapid visual- 
checking hole sizes in jig 
boring. Other successful 
applications include in- 
ternal grinding, inspection, 
and use in tool and stock 
rooms. The manufacturer 
has issued an illustrated 
pamphlet describing its 
uses, sizes, and price 
Send for copy to DIE 
MAKER SUPPLIES CO. 
Dept. 36, 2679 E. Grand 
lvd., Detroit 11, Mich., or 
‘ircle Inform-A-Gram Key 
No. B61. 
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Specifications, speed chart table, and techni 
cal data are included in the brochure. Send 
for your copy to BURG TOOL MFG. CO. 
Dept. 7, 5028 W. Jefferson Blvd., Los Angeles 
16, Calif., or circle Inform-A-Gram Key No. 
B12. 
A NEW ABRASIVE CUTTING CATALOG 
has been released recently by the Andrew 
Campbell Division which features their 
new Model 223 Bar Cutter. This low cost 
wet abrasive cutting machine is designed t 
cut 2” diameter solid stock and 34%” tubing 
ind will cut practically any material. The 
catalog, No. DH-30, is profusely illustrated 
with exterior and close-up views of the cutting 
1ction of the new machine. Also included are 
specifications and details. Send for your copy 
to Andrew C. Campbell Div., AMERICAN 
MODEL EO CLEVE. 
LAND LEAD SCREW TAP- 
PING MACHINE for high 
speed, precision single or 
multiple small-hole pro- 
duction tapping, is de- 
tailed in a new bulletin 
distributed by The Cleve 
land Tapping Machine 
Company, Hartville, Ohio. 
The machine is capable of 


high production speeds 
with unvarying thread 
form—even on Class 3 


and 4 fits. Tooling ex- 
imples, illustrations and 
specifications are in 
cluded in the bulletin 
available by writing THE 
CLEVELAND TAPPING 
MACHINE CoO., Dept. 242, 
Hartville, Ohio, or circle 
Inform-A-Gram Key No. 
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“HAIN & CABLE CO., INC., Dept. 185, Bridge- 
port 2, Conn., or circle Inform-A-Gram Key No. 
B6. 

METAL FOR INDUSTRY is the title of a 
jramatic and colorful new booklet outlining 
ontinental United Industries Company’s met 
11 production, research, and service. The 
booklet includes a short history of the com 
pany and its divisions. Quality Hardware and 
I furnishes dies to almost 
every industry in the country using punch 
press stampings. For your copy of this inte: 
ontinental United's history 
further information on their various serv 
ite to QUALITY HARDWARE & MA 

V., Dept. 436, 5849 N. Ravenswood 
6, Il r circle Inform-A-Gram 


Machine Division 





sting resume I 





Ave } 
Ave., 


Key No. B3. 





“fie cmaman nc IDEAL FOR CARBIDE CUTTERS 


BORER may be used as a 
precision checking and in- 
spection machine, as well 
as for drilling, boring, and 
reaming. Measuring de- 
vices built into Cleereman 
Jig Borers permit checking 
precision products t 
.0001”. Catalog No. 310 
describes in detail the dif 
ferent operations possible 
with this versatile ma- 
chine. Catalog No. 310 is 
available by writing to 
BRYANT MACHINERY & 
ENGINEERING CO., Dept. 
54, 400 W. Madison S&t., 
Chicago 6, Ill., or use In- 
form-A-Gram Key No. B62. 


OCTOBER, 1948 


THE NEW PRECISE 40 


SEE ADVERTISERS INDEX, PAGE 99, FOR KEY NUMBERS 


Speed with power with precision. PRECISE 40, the ,) GRINDS 
fastest, most powerful electric handtool made, 4 
weighs only 40 oz. Built for production. Mills, ? MILLS 
grinds, polishes, deburrs any material from file- ‘ 
hoard steel to bronze, plastics, wood or rubber. 4 DEBURRS 
Imagine, with tungsten carbide cutters PRECISE 40 4 
mills the hardest steel! 4 ENGRAVES 
PRECISE 40 in cool, shockproof, plastic case op- 4 
erates on AC-DC. Use it as a handtool or as a mo- 5 DRILLS 
torized quill in vise, lathe, mill or on your produc- ) 
tion set-up. Many accessories ) FINISHES 
@ and rotary tools available. 4 
*tLe Also COOLFLEX Flexible ( SHARPENS 
Shaft attachment with 9-oz. 4 
FOR CIRCULAR air-cooled handpiece. } POLISHES 


1347 CLARK ST., RACINE, WIS. U.S.A. 
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SCHERR aids to 





precision — production 


Will not shift while measuring— 


, CHESTERMAN 
| HEIGHT GAGE 


A big, sturdy stabil- 
ized instrument. 
Fine adjustment by 
screw operated from 
knurled nut on base 
(see photo) elimi- 
nates movement of 
instrument while 
measuring. Finger 
pressure on two lugs frees split nut for rapid vertical 
adjustment of head. 2'/2” long vernier in place of the 





normal %’ vernier provides greater visibility without 
need of magnifier or removing gage from work. English 
and metric readings one on each face of column. tn sizes 


from 12” to 48—capacities sufficient for the most un- 
usual measurements. 


Increase gage block usefulness 


GAGE 
BLOCK 
UTILITY 
SET 





Quick adjustable type holders. 
fulness of standard gage blocks The set includes four 
holders—2”, 4”, 8” and 12”, two jaws each for inside 
and outside measurements, a 60-deg. center point, and a 
substantial height gage base. Every shop can profitably 
use one or more of these economically-priced sets. Price. 
$98.50. 


Greatly expands the use- 


Check mikes and gage blocks 
wih OPTICAL FLATS 


Essential for checking wear and flat- 
ness of lapped surfaces. Reveal de- 
viation in millionths from absolute 
flatness or parallelism of micrometer 





anvil, gage blocks, refrigerator, air- 
plane parts, etc. Sizes up to 4” or 
over. Price, 1%’’, $10. 


Write for full details on these tools 
and for the Scherr Small Tool Catalog 


GEO. SCHERR ©0., Inc. 


New York 12, N.Y 





197-A Lafayette St. 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 





ENGINE AND TOOLMAKERS LATHES are 
the subject of a new 36-page catalog issued 


by The Monarch Machine Tool Company 
Sidney, Ohio. The Series 60 lathes are de 
scribed in detail in this Bulletin No. 1112 as 
to their design, construction, capabilities, and 
specifications. Many close-up photographs of 
the lathes in operation, their parts, acces- 
sories and products produced on them, help 
make the bulletin a most comprehensive and 
interesting study. Supplementing these data 
is a digest covering 37 different special acces 
sories and attachments expressly developed 
by Monarch engineers to promote higher pro- 
juctivity at lower cost. Also included are 
eight pages showing the wide scope of 
quality control techniques utilized in the lathe 
manufacture. Bulletin No. 1112 is available 
free upon request to THE MONARCH MA 
SHINE TOOL CO., Dept. 538, Sidney, Ohic 
r circle Inform-A-Gram Key No. B72. 


NEW TOOLS FOR MULTIPLE DRILLING are 
ffered by Keller Tool Company, Grand 
Haven, Michigan, in a new folder. The new 
line, known as Airfeedrill Units, consists of 
five major units as illustrated below. The 
Airfeedrill is a combination of a Keller air 
jrill, an air cylinder, and a hydraulic dash 
pot and feed control assembled in one hous 
wranged for quick locking progres 
r permanently into a fixture 


ing and 
sively in a jig 





2 a oC 


Thirty-four speed combinations of stationary 
ind portable units are possible for drillina 
holes up to %” diameter in mild steel, alu 
minum, brass or plastics. Keller's folder 
which is available at no charge, describes 


the new tools in detail, and illustrates them. 
Complete specifications, including diagrams 
and dimensions of the bushings and fittings, 
are included. Send to KELLER TOOL CO. 
Dept. 90, Grand Haven, Mich., or circle 
Inform-A-Gram Key No. B73. 
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CEMENTED CARBIDE TOOLS ure cttered in 
an attractive 70-page catalog, No. 48, by 
Kennametal, Inc., Latrobe, Pa. This is a most 
complete and diversified line and includes 
such items as: Kennametic Tools in five styles 
having indexable and replaceable solid Ken 
nametal inserts, mechanically held in ver 
tical position; Kendex Tools in four styles 
having indexable, replaceable flat Kenna 
metal tips; Planer Tools in five styles for 
heavy and medium heavy duty planing of 
cast iron; Roll-Turning Tools for roughing 
finishing, and fillet-forming of cast iron mill 
rolls. Many illustrations, specifications, tech 
nical data and diagrams make this catalog a 
most comprehensive study on cemented car 
bide tools. Send for your free copy to KENNA- 
METAL, INC., Dept. 33, Latrobe, Pa., or circle 
Inform-A-Gram Key No. B77. 

NEW MAGNA EYE for vernier calipers and 
height gages has been developed by the 
Stebar Company, Minneapolis. Made in three 
sizes to fit the most popular and widely used 
calipers and height gages, it fits closely over 
the reading scale—magnifying the numbers 
and divisions so that they are quickly and 
easily read at all times. The lens is of finest 
optical quality glass. Literature is avail 
able describing the Magna Eye by writina 
STEBAR CO., Dept. 27, 711 West Lake St 
Minneapohs 8, Minn. or use Inform-A-Gram 
Key No. B74. 

HERCULES CARBIDE TIPPED DIE DRILLS 
are offered by their manufacturer, Whitman 
& Barnes in a new circular. The drills are 
lesigned for drilling hardened steel in range 
of Rockwell C40-65, and they will drill hard 
ened dies without annealing or using the 
costly time-consuming grinding method. The 
jrills may also be used for cutting througt 
hard outer cases, and in drilling parts after 
hardening, thus eliminating the difficulties 
arising from distortion during heat treatment 
f previously drilled parts of intricate design 
Specifications of the carbide tipped die drills 
are included in the circular. WHITMAN & 
BARNES, Dept. 502, 2100-2200 West Fort St. 
Detroit 16, Mich., or circle Inform-A-Gram Key 
No. B78. 

SMALL UNIT PRODUCTION FURNACES, 
known as ‘’Mighty Midgets”, are presented in 
a folder recently put out by the manufacturer 
K. H. Huppert Company, Chicago. Many out 
standing features of this ‘Mighty Midget” are 
demonstrated in the folder, such as its auto- 
matically controlled temperature. Any tem- 
perature from 200° F. to 1750° F. may be set 
and automatically maintained. The power 
input is automatically balanced to heat de- 
mand. All this is incorporated into one small 
light-weight (only 11 pounds) precision unit. 
K. H. HUPPERT CO., Dept. 76, 6864 Cottage 
Grove Ave., Chicago 37, Ill., or circle Inform- 
A-Gram Key No. B79. 
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NOW made of 
M -2 


HIGH SPEED 


STEEL 





MILFORD 


ALL-HARD REZISTOR 
POWER BLADE 


is a real Post-War blade! 






Yes...today’s REZISTOR is a 
post-war development...made 
from a modern high speed steel 
known as M-2. Newly perfected 
heat treatment has made possible 
new high cutting records. 


The REZISTOR of 1940 was a 
splendid blade...but...the 
REZISTOR of 1948 will show far 
greater endurance, make more 
straight cuts per blade, and cut 
faster. Large quantities of blades, 
tested in our own laboratories, and 
on several makes of hack saw 
machines tell us this is true. They 
are our proving grounds. Your own 
machines are yours. 


The proof...compare MILFORD 
REZISTOR with any high speed 
steel blade you now use. 


@ 30% greater endurance 
@ 28% more straight cuts 
@ 5% faster 





Order from your mill sup- 
ply distributor. He is always 
ready to serve your needs 
for all factory and mill sup- 
plies, as well as MILFORD 
hack saw and band saw 


blades. 





Saw Specialists Exch 
70 Year 


for 
New Haven Conne 


125 


SEE ADVERTISERS INDEX, PAGE 99, FOR KEY NUMBERS 
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SPERRY’S SUPERSONIC REFLECTOSCOPE 
accurately and instantaneously locates inter- 
nal defects in metals and other materials. 
This nondestructive testing machine quickly 
and easily tests raw stock, semi-finished or 
finished pieces. Sperry Products, Inc., has a 
bulletin, No. 3001, which not only illustrates 
the reflectoscope and its operation, but de 
scribes in detail the principle of operation, 
materials which can be tested, and the vari 
ous advantages to the user—quality control- 
wise. 

Sperry’s Data Sheet No. 3700 presents the 
Sperry Reflectogage for measuring thickness 
of parts up to 4 inches. As access from only 
one side is required, it is especially suitable 


for testing long tubes, formed hollow parts, 
plate and sheet stock, large tanks and boilers 
and ship hulls. Drawings and diagrams dem 






ynstrate the working principle of the Reflecto 
gage and six pages of descriptive matter ex 
plain its application and operation. Send for 
Bulletin No. 3001, or Data Sheet No. 3700, to 
SPERRY PRODUCTS, INC., Dept. 85, Danbury, 
Conn., or circle Inform-A-Gram Key No. B66. 

THE PROFILOMETER catches dimensional 
errors before they occur—thereby offering a 
new technique of quality control wherever 
parts are produced in quantity by machining 
operations. The start of defective cutting 
iction is shown by an increase in surface 


roughness. The operating procedure of the 
Profilometer is described—step by step—in 
new literature recently published by the 


manufacturer. Send for a copy to PHYSICISTS 
RESEARCH CoO., Dept. 773, Ann Arbor, Mich. 
r circle Inform-A-Gram Key No. B67. 

- PRECISION EQUIPMENT 





EVERY MACHINE IN YOUR 
PLANT NEEDS ONE 






Get Set for Quick Set-Up! 
Handy STUD AND NUT SET 


40 Pieces in Each Set 
<—<€ All Sets in Individual Cases 


Specially designed T-slot nut will prevent dam- 
age to table slots caused by ordinary nuts. 


FOR INSPECTION, layout, 
assembly and _ general 
production, is offered by 
The Challenge Machinery 
Company, Grand Haven 
Michigan, in Catalog No. 


836. Semi-steel checking 

Saued You tables, reading tables 
layout plates, turntables 

Machine Hours work benches, bench 


plates, and straight edges 


Man Hours are all pictured and de- 
* scribed as to uses and 
specifications. Also in 

Cuts Costs cluded are solid parallels 
and angle irons. Tre 

and Pays CHALLENGE MACHINERY 
for Itself CO., Dept. 431, Grand 


Haven, Mich., or circle In- 
form-A-Gram Key No. B65. 

SHORE’S STANDARD 
RECORDING SCLERO. 
SCOPE for testing the 


hardness of metals is ex- 

















| 
Holes & Thread A } 8 
‘e”—13 THD. 555 % 
' a ———__| --——__ 
%”—Ii! THD. | -675 1%” 
%”—10 THD. | -800 1%” 





plained in detail in Bul- 














Case Hardened and 
Class 3 Threads. 


Rigidity in 


Made of Quality Steel. 
Chrome-Plated for Long Life. 
Sets Sized te Previde Greater 
Clamping. 


Order Today! Immediate Delivery! 





NOBLE e STANTON, Inc. 


fom. mime) 


BEDFORD 


1Oo02 BROADWAY * 





PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 


c | D | Jletin No. SO30. Photo- 
Sa | graphs and cross-sectional 
| 11/32” %” | drawings clarify the oper 
aR fe ating instructions, which 

16/82” '%" are presented in a clear 
eae a and easily understood 
manner. The Scleroscope 
on its clamping stand can 
%e” Set, $24.00 test sheets and flats, 
%” Set, $26.00 ‘ . 
balls, drills, piston pins 

Prices and small parts, while on 

%_” Set, $22.00 its swing arm it is used 





for testing small and odd 
shaped pieces. THE 
SHORE INSTRUMENT & 
MFG. CO., Dept. 126, 
Van Wyck Ave., Jamaica, 
N. Y., or circle Inform-A- 
Gram Key No. B64. 


TOOL & DIE JOURNAL 

















RYTENSE AA, a medium carbon manganesé¢ 


free cutting machinery steel, is described in 
a new bulletin published by Joseph T. Ryer 
son & Son, Inc. The bulletin contains figures 
showing strength, machinability rating, typi 
>al_ analysis, mechanical props 
hardness at various tempering temperatures 
Rytense AA is available in hot rolled and 
cold finished rounds, also forged 1 
1 wide variety of applications 
shafts, and miscellaneous machinery and 
equipment parts. Close quality control 
every step in the processing operati 
produced bars free of all 


ties, and 


inds 
including 








injurious defects 
This engineering data book is available from 
JOSEPH T. RYERSON & SON, INC., Dept. 451 
Box 8000-A, Chicago 8 

A-Gram Key No. B84. 


LIMA ELECTRIC MO. 
TORS FOR INDUSTRIAL 
APPLICATIONS are illus- 
trated and described as 
to construction, applica- 
tion, size and design in 
1 new bulletin put out by 
the manufacturer, Lima 
Electric Motor Company. 
Also included in the bul 
letin are photographs and 
jrawings of the Lima 
Gearshift Drives, with de 
tailed information regard 
ing its design and con 
struction. Bulletin No. 
MB-1 is available by writ- 
ing THE LIMA ELECTRIC 
MOTOR CO., Dept. DC 
Lima, Ohio, or circle In- 


form-A-Gram Key No. B82. 


MACHINING AND RE- 
PAIRING DIESEL ENGINES 
with Giddings & Lewis 
horizontal boring, drilling 
and milling machines, is 
a colorful new bulletin 
recently published. Sev ; 
eral advanced machining SEND 
methods are described t 
illustrate the application FOR 


f new tooling ideas. Case CATALOG 


histories of successfu 


T 


on all 


STANDARD 


profit-making productior 











JW the 










SPECIALS 
. TO ORDER vf 





THE PALMER VERTICAL MILLING ATTACH- 
MENT quickly and easily converts a bench 
lathe into a vertical milling machine. Palmer 
manufacturer, has issued a 
installation and illus- 

ipplications. The 
attachment clamps on 


Industries, the 
describing the 
lifferent 


11 milling 











‘ the lathe and is driven by the 

>i through a ‘’V" belt and adjust 

11] The compound of the lathe is 

ed an vise slipped on in its place. 

will make a cut 8” long on the longitudinal 
feed and 4” long on the cross feed. Stock 
pt ” in diameter is easily handled. Send 
PALMER INDUSTRIES, INC., Dept. 77, 6149 
Sangamon St., Chicago 21, Ill., or circle 





Inferm-A-Gram Key No. B85. 


Cutt Vérformer 


HEAD TYPE 
PUNCHES 






ently Give An Outstand- 
ing Performance In The 

Stamping Industry. For A 
Durable, Cost-Saving, Dependag 
able Punch, 3P Has No Equal 








f diesel engine compo 
with the use of 
horizontal boring, drilling 
ind milling machines are 
included. Send t GID 
DINGS & LEWIS MACHINE 


nents 





Manufactured By 
PORTER PRECISION PRODUCTS, Cincinnati 12, Ohio 
Nationally Distributed By 


DIEMAKER SUPPLIES, INC., Detroit 11, Mich. 


Stocked and Distributed by 














TOOL CO., Dept. 43, Fond ACCURATE BUSHING COMPANY... ..Garwood, New Jersey 

ju Lac, Wisconsin, or BELL-WELL SALES CO......... ... Milwaukee 4, Wisconsin 
circle Inform-A-Gram Key ne DIE SUPPLY COMPANY... Cleveland & Dayton, onic) 
No. B83. STANDARD DIE SUPPLY, INC. Indi polis 4, Indi 
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THE COMPLETE LINE OF INSERTED BLADE 
MILLING AND BORING TOOLS is offered in 
in attractive new catalog, No. 56, published 
by The Ingersoll Milling Machine Company, 


Rockford, Illinois. Special emphasis has been 
put on the new series of carbide tipped Shear 
Slear face mills for steel and cast iron. The 
catalog is divided into different sections, the 
first of which gives helpful advice on order- 
ing the proper type of cutter. All of Inger 
soll’'s cutters are clearly photographed, dia- 
gramed, and their specifications are charted. 
In addition, there are three pages of grinding 
charts. Catalog No. 56 is available at no 
charge by writing THE INGERSOLL MILLING 
MACHINE CoO., Dept. 70, Rockford, Ill., or 


ircle 


Inform-A-Gram Key No. B75. 





HYPREZ . 


We will gladly recommend the proper 
grades for a complete and ¢ 
perfect job from our 24 en- 
gineered standards — in 
sealed cartridges for 
use with the Hyprez 
Applicator Gun. 


HYPREZ DIVISION 


ENGIS EQUIPMENT COMPANY 


Chicago 5, Iil., 


431 So. Dearborn St., 





DIAMOND 
OMPOUNDS 


For All Finishing Operations 


Are Quick and Economical 
From Roughing to Mirror Polishing 






PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 





THE SONNTAG UNIVERSAL FATIGUE MA 
CHINES are designed for the testing of ma 
chine elements, structural components and 
materials, in tension, compression, bending 
torsion or combined stresses. In Bulletin 258 
The Baldwin Locomotive Works describe Mod 
els SF-01-U and SF-1-U. The bulletin is pre 
fusely illustrated with photographs of the 
machines, specimens tested on the machines 
und the different fixtures used with them 
Specifications are included for the different 
fixtures, and working instructions clarify thei: 
yperation. Send for your free copy of Bu 
letin 258 to THE BALDWIN LOCOMOTIVE 
WORKS, Dept. CB, Philadelphia 42, Pa., 
circle our postage-free Inform-A-Gram Key No. 
B76. 

“DESIGN OF GEAR 
TEETH” is the subject of 
a new _ 16-page booklet 
published by Illinois Too] 
Works. This booklet was 
prepared especially tc 
emphasize the design 
musts” that underlie effi 
gear performance 
Interesting detailed infor 
mation based on the lona 
xperience of Illinois 
ngineers is contained ir 
oklet, and for graphic 
ination of the theo 
ries, detailed drawings 
are scattered throughout. 


ILLINOIS TOOL WORKS 


‘jient 


Tool 


the boc 


exp! 


Dept. 830, 2501 N. Keeler 
Ave., Chicago 39, Ill., or 
‘ircle Inform-A-Gram Key 
No. B80. 


TWO NEW INDIANA 
PRESSES, plastic formina 
and drawing, are now 
being manufactured by 
Indiana Foundry, Machine 
and Supply Company 
Bulletin No. 2 describes 
the many new design fea 
tures incorporated into the 
~ presses, one of which is 
the addition of a new 
rack and pinion on the 
movable platen and up 
rights to provide positive 
support and smooth, true 
travel alignment. Illustra 
tions and _ specifications 
complete the bulletir 
Write to INDIANA FOUNL 
RY, MACHINE & SUPPLY 
CO., INC., Dept. 22, 1406 
N. Washington St., Ma 
rion, Ind., or circle Inform 
A-Gram Key No. B81. 
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THE O-Z IMPROVED DIRECT READING 
TACHOSCOPE—«a non-magnetic chronometer 
is a speed indicator for accurate testing of 
revolutions per minute and lineal speeds in 
teet per minute of every type of machine. It 
is particularly suitable for testing high speed 
machines such as turbines, electric motors 
yascline engines, fans, etc. This tachoscope 
has a direct reading and no stop watch is 
eeded, nor calculating. A push button con- 
trol keeps the reading on the dial so that it 
may be read at the operator's leisure. The 
nanufacturer, O. Zernickow Company, has 
issued a bulletin describing the direct reading 
tachoscope in detail—its working principle, 
range, et Send for a copy to O. ZER- 
NICKOW CO., Dept. 75, 15 Park Row, New 
York, N. Y ircle Inform-A-Gram Key No. 
B70. 


“MULTI-PURPOSE” FACE 
PLATES are offered by 
Superior Manufacturing 
Company for converting 
1 lathe int milling 
machine, boring machine 
r a new drill press. In a 
new pamphlet, Superior 
Manufacturing Company 
explains how hours of set 
ip time are saved. Pic- 
tures of the face plates 
in operation are included 





in the pamphlet, as well SIDE MILLS 
1s instructions n their 3” to 8” stocked* 
ise. Send to SUPERIOR 


MFG. CO., Dept. 74, 1302 
Dntario St., Cleveland 13 
Yhio, or circle Inform-A- 
Gram Key No. B68. 


THE GLENNY PUSH 
BROACH, with adjustable 
expansion, is_ the 
f Bulletin Ni recently 
jistributed by The East 
Shore Machine Products 
>ompany. The bulletin 
explains how keyways 
may be cut on any arbor 
press to an accuracy of 
+ .0005” without skilled 
labor. A new feature is 
the protected blade t 
prevent accident hazards | 
to the user when operat- | 
ing stresses are applied | 
to the tool by arbor press. 
Bulletin No. 11 may be Ss 
had by writing THE EAST | 
SHORE MACHINE PROD- | 
UCTS CO., Dept. 54, 835 | 
East 140th St., Cleveland | 
10, Ohio, or circle Inform- 
A-Gram Key No. B69. 


subject 
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SUPER TOOL COMPANY 


HOOVER RD DETROIT ! 


PAGE 99, FOR KEY NUMBERS 


RADII AND ANGLE DRESSERS, for moder: 
and accurate form-dressing—known as the 
Fluidmotion method, are described in a new 
brochure issued by the J & S Tool Company, 

> The Fluidmotion Wheel Dressers gen 
rate wheel profiles in such a way that 
ingles and radii flow into each other, with 
ut sharp changes of direction. The result 

; a form that is clean, precise and entirely 
f chatter marks or tool marks 
1used by tension and machine vibration. 

& S's different models of radii and angle 
iressers are photographed d their specifi 
sations and capabilities are presented in de 


tail in the brochure. Send for your copy t 
J & S TOOL CO., INC., Dept. 339, East 
Drange, N. J r circle our postage-free 


Inform-A-Gram ‘fer No. B71. 


FROM THE MOST COMPLETE 
STANDARD CARBIDE 
TOOL LINE — 


CARBIDE 
MILLING 
CUTTERS 


FOR EVERY JOB 










SHELL END MILLS 
1%" to 6” stocked* 


INSERTED 


BLADE 

FACE 

MILLS 

4” to 14” ROTARY BROACHES 
stocked* 4” to 6” stocked* 


*Specify material to be machined 
PE Ty coche “hate 


AN FERNANDO RD GLENDA A 


MICH e 
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COATED ABRASIVES are comprehensively 
covered in Behr-Manning’s new Catalog No. 
48. Simple and complete, this catalog was 
compiled for the distributor, jobber and con 
sumer. It is arranged in nine sections which 
are respectively: basic information; industrial 
products—i.e., sheets, rolls, belts, discs, spe- 
cialties; retail shelf products; floor sanding 
products; accessories. Profusely illustrated 
the catalog (No. 48) is available by writing: 
BEHR-MANNING CORP., Dept. 110, Troy, 
N. Y., or by circling Inform-A-Gram Key No. 


ELECTRO-AUTOMATIC TOOL LIFTERS for 


planers and shapers are described and illus- 


trated in a brochure recently published by 
Deca Company. The lifter consists of three 
main parts; the magnet system, the switch, 
and the transformer. During the return 
movement of the machine, the electro-auto- 
matic tool lifter lifts the cutting tool auto- 


matically from the workpiece being machined. 
The four different types are fully explained 








MACHINE MANUFACTURING COMPANY 









and prices are given. Send for your copy 
of this brochure to DECA CO., Dept. 57, 4 
North Avalon Rd., Great Neck, N. Y., or circle 
Inform-A-Gram Key No. B4. 

PRECISION EQUIPMENT FOR ANGULAR 
SETUPS is Robbins Engineering Company's 
profusely illustrated catalog describing the 
Magna-Sine, a versatile magnetic chuck for 
111 surface grinders. With Robbins’ Magna 
Sine only standard gage blocks are necessary 
to complete any setup—-whether for a single 
or compound angle. Also described and 
illustrated the Univ-Angle, and angular 
holding device; the Sine-Plate, a non-magnetic 
holding device; and the Sine-Bar for accurate 
iungular inspection work and angular setups. 
Dimensions, specifications, capabilities, and 
working instructions are included for all the 
equipment. Send for your copy to ROBBINS 
ENGINEERING CO., Dept. 617, 318 Midland 
Ave., Detroit 3, Mich., or circle Inform-A-Gram 
Key No. B54. 


ire 


can be done with these up-to-the 
minute presses. They combine 
modern structural design with the 
usual Thomas inbuilt ruggedness 
and dependability. Wide range 
of sizes and capacities. Write 
for Bulletin 307. 















PITTSBURGH, 23, PA. 
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HIGH SPEED PRECISION SECOND OPERA 
TION MACHINES, all their features and spec 
ifications, are set forth in a new catalog (No 
DSM 59) recently published by Hardinge 
Brothers, Inc., Elmira, New York. Close-up 
photographs of the double tool cross-slide 
preloaded ball bearing turret, collet closer 
self-draining oil pan and the welded ] 
pedestal with knee space, illustrate clearly 
the fine workmanship and design incorp 
rated into the machine. Also included are 
photographs and descriptions of the various 
accessories available, with working instru 
tions. There are drawings giving the tooli! 
jimensions and floor plan. Send for your 
sopy to HARDINGE BROS., INC., Dept. 58% 
Elmira, N. Y., or circle postage tree Inform- 
A-Gram Key No. B43. 

HORIZONTAL FACE 
GRINDERS are illustrated 
ind their specifications 
ire given in The Bridge 
port-Diamond Machine 
catalog 
Many illustrations demon 
strate the 








vompany’s new 


various types 





und kinds of machine 
parts both _ large and 
small, which ire pro 
juced on these machine SAVES you 
tools. Other illustrations 


show the ease and fa 
tility of pe 
controls, also the rugged 
ness of the face grinder. 
For your copy send te 
THE BRIDGEPORT-DIA 
MOND MACHINE CO. 
Dept. 66, 2362 Main St. 
Stratford, Conn., or Inform- 
A-Gram Key No. B39. 

A NEW WALTHAM 
THREAD MILLING MA- 
CHINE BULLETIN, NO. 
248, gives a comprehen 


sive story of the machine 


AND 


its capabilities, method of 
yperation, details of con 
struction, and_ specifica 
tions. The bulletin is pro 
fusely illustrated with 
photographs of the cut- 
ters, cutter heads of vari- 
ous types, front and rear 
ind close-up views of the 
machine, and the various 


what have you. 


attachments available. Name ....... 
Send for Bulletin No. 248 Company ... 
Address 


EDWARD BLAKE CoO., 
Dept. 79, 437 Cherry St., 
Mass., 
Inform-A-Gram 


West Newton 65 


1 
1 
| 
| 
| 
| 
to the sole distributor, 
| 
I 
; 1 
or circle i 


Key No. B40. 
OCTOBER, 1948 


ration of all MINUTES 


MONEY 


get the exact depth. 
\¢ | keyway in any gear, pulley hub, coupling, collar, milling cutter or 


Please mail me the Minute Man Manual X 
prices and valuable reference data 


HERE’S HOW IT WORKS 


You simply drop the right size bushing in the bore, insert the pre- 
cision broach and press it through, using a shim and second pass to 


This "Winate Wan" 


KIT OF FINE TOOLS 





In sixty seconds you have a clean, accurate 


Are You Willing To Be Shown? 


Ask your Industrial Distributor to show you the du MONT Minute 
Man Keyway Broach Kit in its handsome hardwood case, or 


MAIL THIS COUPON 


The duMONT CORPORATION, GREENFIELD, MASS. 


Position 


GREENFIELD, MASSACHUSETTS 


SEE ADVERTISERS INDEX, PAGE 98, FOR KEY NUMBERS 


containing complete information, 


The du MONT CORPORATION 
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Company, Trenton, N. J., to 


grinding recommendations 


trated and detailed in a 






resulting in great savings. 


225 LEIB STREET 


A ONE-SOURCE GRINDING SERVICE {o: 
many diversified operations I 
through the addition of a ne 
bonded wheels by Robertson 
its vitrified-bonded 
line. Literature is available 
describing this service in detail 
resin-bonded wheels. Also 
+ 
material. Send for literature 
MFG. CO., Dept. 89, Morrisvill 
Inform-A-Gram Key No. B34. 

PROSSER CARBIDE TOOL GRINDERS 
high speed steel, stellite, and 
cutting tools, as well as carbide, 
colort 
recently published by Thomas Prosser & Son 
New York. Several different 
bench and floor type, are 


Save many man hours, conserve 
minimize production delays with the aid of EUREKA TOOL 
and DIE WELDING ELECTRODES. Here's how it can be done: B32. 
1 REPAIRING DIES... . 


WELDING EQUIPMENT & SUPPLY CO. 





PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 


ixisting units that may fail in 
operation can be EUREKA welded, either partially or 

wholly, resulting in a minimum of “ 

= COMPOSITE FABRICATING. ... 
compositely fabricated, 

welding, resulting in numerous advantages 

3 CORRECTING DESIGN.... 
making changes in contour, corners or edges during die pact precision measuring 

“try-out” or “change-over” i 
RECTIFYING ERRORS. ... EUREKA welding permits ures directly to one 
the correction of errors made in tool and die manufacturing, 


ie units can be 


EUREKA welding facilitates 


jimensions given, and design and construc 

features. Also included are descriptions 
and illustrations of accessories for the ma- 
chines, as well as a complete price list of all 
Prosser's grinders. Send for your copy of 
brochure to THOMAS PROSSER & SON, Dept 
433, 120 Wall St., New York, N. Y., or circle 
Inform-A-Gram Key No. B35. 

SALAS oe ARE CAM GROUND on 
the taper to a “‘cloverleaf’’ shape. The many 
whoa iges of or improved shape are ex 
plained and illustrated in Balas Collet Manu 
facturing Company’s new Catalog No. 48 
[The various models are shown and detailed 
in this 14-page color catalog which also in 

udes a complete price list. Send for your 

py to BALAS COLLET MFG. CO., Dept. J, 
3802 Woodland Ave., Cleveland 15, Ohio, or 
‘ircle Inform-A-Gram Key No. B36. 

ELECTROLIMIT INTER- 
NAL COMPARATORS are 
precision measuring in 
struments designed t 
yjage the internal diam 
eters of parts accurately 
and rapidly. An attra 
tive, profusely illustrated 
brochure (No. 497) is 
1vailable from the manu 


facturer, Pratt & Whit 


ney, which describes 
these comparators in de 
tail. Several standard 


models are presented. 
Photographs show vari 
us job applications of 
each model, and _ lucid 
copy gives all the oper 
iting and construction dé 
tails. All of these com 
parators use the same ba 
sic electrolimit principle 

I -hanical gaging in 






ombination with electri 
cal = magnification. For 


tools and dies and Catalog No. 497 *ircle 


Inform-A-Gram Key No. 


PRATT & WHITNEY 
SUPERMICROMETER is 
jramatically portrayed in 
EUREKA another illustrated bre 
chure (No. 499). The 
Supermicrometer is a com 


instrument which meas 
ter 
thousandth of an_ inch 
Send for your copy t 
PRATT & WHITNEY, Dept. 
430, West Hartford | 


DETROIT 7, MICHIGAN Sonn., or circle Inform-A- 


Gram Key No. B33. 
TOOL & DIE JOURNAL 





Predictable Castings 
Produced for 


Machining 


It's surprising to learn how 
many manufacturers are looking for 
sound, accurate, predictable ferrous 
castings Everywhere we go to talk 
about Strenes Metal cast dies, we are 
asked if we do the same quality of 
work in alloy gray iron and gray iron 
When we answer yes, we are given a 
lot of jobs for machine beds, bases, col- 
umns, and other items which require 
good castings, and our customers keep 
coming back for more. 





CASTINGS 


eon 


LY DpiiN@ 




















ccurate 
arerchangeale 


SSS gncenttic 
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Acie Frdustrial ES ompany 


Makers of Hardened and Ground Precision Parts 
206 N. LAFLINSTREET @ CHICAGO 7. ILLINOIS 


THE SERVICE SHOP TO INDUSTRY FOR MORE THAN 25 YEARS 


SEE ADVERTISERS INDEX, PAGE 99, FOR KEY NUMBERS 


As everyone knows, it pays to go 
far, if necessary, to get close-grained 
castings free of porosity, cold shuts, 
blowholes, inclusions, and other de- 
fects revealed by machining. The ex- 
tra transportation cost is insignificant 
compared to the reduction of tooling 
expense and avoidance of scrap. 

If you have been unsuccessful in 
getting predictable castings for ma- 
chining, communicate with us. 

Write, phone, or wire. 


THE ADVANCE FOUNDRY COMPANY Dayton 3, Ohio 


ADVANCE StRenes merat 


ALLOY GRAY IRON 
GRAY IRON 











































PROGRESS 


NEW DEVELOPMENTS + IMPROVEMENTS + COST AND TIME SAVERS ~. 























































CIRCLE KEY NUMBERS ON POSTAGE- 
FREE INFORM-A-GRAM INSERT 
FOR FURTHER INFORMATION 


THE MERZ NEW-TRONIC HEIGHT GAGE, 
shown at left, is furnished complete with 
stand and is one of the three new types of 
New-Tronic equipment recently acquired by 
Merz Engineering Company, Indianapolis 
from Jack & Heintz. The stand has fine 
idjustment for speed and efficiency in opera 
tion. It may be used as a height gage 

mparator, fer checking concentricity or set 
ups on machine tools, etc. Further details 
from MERZ ENGINEERING CO., Dept. 720 
200 S. Harding St., Indianapolis 7, Ind., or 
‘ircle Inform-A-Gram Key No. Al4. 

THE RIMAT MICRODAPTER is an attach 
ment, developed by the Richards Machine 
‘ool Company for outside micrometers, which 
makes possible the measuring of internal 
jimensions. Internal measurements can _ be 
taken with speed and accuracy. The Micrc 
japter is just as accurate as the micrometer 

which it is attached. Easily installed, it 
may be removed or installed in less than 
ne minute. The measuring tips are bright 
Mes hardened tool steel. This is an inexpensiv« 
= ol much needed by toolmakers and machin 
ists. Further details from RICHARDS MA 
SHINE TOOL CO., Dept. 26, 124 South Isabe 
St., Glendale 5, Calif., or circle Inform-A-Gram 
Key No. Al5. 

THE METRON COMPARATOR GAGE, illus 
trated at left, has four ranges of magnification 
which are selected by means of range 
switches; thus the gage can be used for a 
wide variety of gaging applications—from 
shecking gage blocks to production inspection 
f anachined parts. Three models are avail 
tble, with ranges of 1 millionth inch to 4 ten 
thousandths inches; 10 millicnths inch to 5 
usandths inches; and !2 a ten-thousandt}l 
inch to 20 thousandths inches. The spindle 
pressure is adjustable and calibrated from 4 
unces to 242 pounds, and the head can be 
rotated at any angle about the column or ir 
the vertical plane for versatile application 
There are only two moving parts on the gage 

the spindle, which is supported in flexure 
ind the pointer, which is mounted on jewel 
pivots. Full particulars from METRON IN 
STRUMENT CO., Dept. 391, 432 Lincoln St 
Denver, Col or circle Inform-A-Gram Key 
No. Al6. 
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AMES HEAVY-DUTY DIAL COMPARATOR 
was designed by B. C. Ames Company tc 
provide a larger-size precision comparator of 
wide range and utility. This No. 130 is espe 
tially suitable for applications requiring the 
checking of comparatively heavy parts such 
1s large diester shafts, solid blocks | 
large cross-sections, etc. Because 
‘onstruction, it is also extremely ac I 
general dimension checking on light-weight 
parts. The base is solid 1” thick 
with the top fine-finish ground to a closs 
olerance flatness. Three-button support of 
the base eliminates rocking of the Comparat 
n the ben I 

















The indicator usually furnished 
is Ames Model No. 202 with lift lever 
‘+e any size or range can be supplie 
B. C. AMES CO., Dept. 189, Walthan 
Mass., or circle Inform-A-Gram Key No. Al’. 

NON-REFLECTING “SATIN CHROME” MI- 
CROMETERS have been annou: 
by The L. S. Starrett ry Micon I 
chrome” finish is produced by a_ special 
process which results in a glare-free nor 
‘oliactinn surface against which markings 
ind graduations stand out sharp and clear 
under any illumination. The glare and dark 
shadows which ce reading diff I 
ordinarily bright finished microme 
eliminated. This ‘Satin Chrome” finish is als 
more resistant to stains and corrosion. For 
further details write THE L. S. STARRETT 
Dept. 699, 121 Crescent St., Athol, Mass 
‘ircle Inform-A-Gram Key No. Al8. 

A LOW-PRICED TOOLMAKERS’ MICRO. 
SCOPE has been placed on the market by: 
the George Scherr Company, Inc., which ir 
corporates the essential features and chara 
teristics for extreme accuracy. This 














microscope has a heavy Meehanite base and 
post on which the Meehanite microscops 
racket is vertically adjustable by spiral rack 
1nd pinion. The microscope tube has a stand 
ae magnification f 30X for the image 

} 





the ork 1e standard reticule in the 
piece contains a 90° hairline cross and a € 
ingle cross for thread measureme 
irements in tw jirections are by 
type micrometer screws of dull ch 
ish that read directly in .0005 
inderstage illumination for 

1nd surface illumination fo | 
Full details and brochure availak i. fro! 
GEORGE SCHERR CoO., INC., Dept. 490, 20 
Lafayette St.. New York 12, N. Y r cire 
Inform-A-Gram Key No. Al9. 
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THE SWANSON THREAD COMPARATOR. 
an instrument for accurate, inexpensive 
thread checking is available now for use in 
plants as well as critical aircraft work. Pro 
duction time, and 
maintenance irastically 


precision inspection time 


cost f 


gages are 





reduced. The Swanson comparator consists 
of a stand with indicator and standard thread 


unit. The indicator records the work visually 
to accepted ring gage tolerances. Further 
information from THE NATIONAL AUTO 


MATIC PRODUCTS CoO., Dept. 68, 23 Whiting 
St., New Britain, Conn. r circle Inform-A- 
Gram Key No. Aé6. 

ELECTRIC HAND TACHOMETERS with mul 
tiple range are now being manufactured at 
Metron Instrument Company. They are avail 














able in either revolutions per minute or feet 
per minute and have an accuracy of | per 
ent. Three separate ranges are provided on 


a 100 division, 3% inch scale. The desired 
range is selected by means of a simple 
switch. tachometer head is connected to 
the indicator with an electric cable—thus 
readings are steady. For further details write 
METRON INSTRUMENT CO., Dept. 391, 432 
Lincoln St., Denver 9, Colo., or circle Inform- 
A-Gram Key No. A22. 

THE ELECTROSIZER GAGE is an automatic 
yrinding size gage. When mounted on an 
external cylindrical grinding machine, it func 
tions to back the grinding wheel away from 
automatically when the diam 


, 





the workpiece 
eter being ground is correct to within .00005’ 
T loses ar circuit which 
ydraulic operation of the grind 
ing wheel slide. This may be done with the 

ntrols built into the grinding machine or by 
means of control mechanism furnished by the 


The gage electric 


controls the hy 








The Electrosizer Gags 


jage manulacti Is 
standard of design and per 


built to a high 





formance. It is of rugged, accurate construc 
tion, with fully interchangeable parts. Ths 
yage is equipped with tungsten carbide wear 


Diamond gaging points are available 


Detailed and illustrated specifi 
descriptions and installa 


points 
Is an extra 
ations, constructior 
tion instructions are available on request fron 
FOSTER ENGINEERING COMPANY, Dept. 98 
4200 Woodward Ave., Royal Oak, Michigan 
x by use of our postage-free Inform-A-Gram 
Key No. A26. 
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LP Ma a a 
OP DP iP” 08s 
lt 


Qe ww ww ey 


1 ton radial loads 
can’t budge tools 
gripped in UNIVERSAL 
COLLET CHUCKS 


| UNIVERSAL ENGINEERING CO. 
FRANKENMUTH 8, MICHIGAN 


EQUIPMENT for the MODERN PRESS ROOM 















4 














Some Dealer 
Territories 
Still Open 

Write for Details 











UNIVERSAL ROLL FEEDS AUTOMATIC SCRAP CHOPPER 




















Available in a wide variety of sizes Independent unit that can be used 
to meet all power press require- with any power press. In two sizes 
ments. Friction type — accurate — will handle from 4” wide material STOCK OILER 
— easily adjustable. $125 up. up to “y” thick. $187.50 and $199.50. Clones ond taliateneee 
, ove all material up to 6” 
WRITE FOR COMPLETE INFORMATION wide. Inexpensive, 
effective, convenient. 
DURANT TOOL SUPPLY CO. 
155 Orange Street Providence 3, R. I. 
OCTOBER, 1948 137 
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TRAMMEL POINTS FOR SCHULTES LEVELS ARMA SYNCHRO UNITS aftord a complete 


ire now available, according to the manufac ine of reliable, accurate’ self-synchronous 
turer, Schultes Level, Inc These tramme inits for remote control and indicating pur 








points are particul 


1 1 11 in laying out poses They are particularly adaptable for 
tircles, spacing of holes around t 


e circle 
and spacing two-by-fours or joists. Draftsmen 


will find it an excellent substitute for a beam 





Tg TRE ct ORE Mi *y 
- 9 


: 









sompass for making larger drawings. Further 
Jetails from SCHULTES LEVEL, INC., Dept. 67, 
17403 Gable, Detroit 12, Mict r circle 
Inform-A-Gram Key No. A2. 


‘tronic and electrohydraulic control sys 
The free rotor units are highly accu 
ind well-damped and may be used as 
emote indicators or repeaters. The line in 

FOR CHECKING OUT-OF-ROUNDNESS -ludes Control Transformers, Motors, Genera 
AND DIAMETERS of cylindrical parts, Swed tors, Differential Motors and Differential Ger 
ish Gage Company of America s developed srators. Further details and a catalog illus 
the Ridermikrokator. Centerless-ground rated with outline drawings and photographs 
pieces may als 2cked Hardened ire available from ARMA CORP., Dept. 79 
ground and lapped 3 form a 60° angle 256 36th St., Brooklyn 32, N. Y., or circk 
Inform-A-Gram Key No. Al3. 

FOR NON-DESTRUCTIVE TESTING OF 
METALS for internal defects, Sperry Products 
Inc., are producing a new Supersonic Reflec 
toscope, Type SRO5. The machine will als 
test welds. This redesigned Model SRO5 is 
sompact, handy, light of weight, and is easily 
handled. With the five external controls, the 
perator can vary sensitivity, pulse width, 








r 





Thus the difference in radius between the 
setting gage and work is measured, and the 
tolerance pointers of the mikrokator should 
therefore be positioned only to half the limits 
required. The measuring instrument is a sweep length, screen markers and frequency. 
standard mikrokator No. 220 w h is locked Because of its portability, it is particularly 
in the frames by a screw. Further details adapted for field testing in tanks, pipes and 
available from SWEDISH GAGE COMPANY plant equipment. Further details from SPERRY 
OF AMERICA, Dept. 85, 8900 Alpine Ave., PRODUCTS, INC., Dept. 85, 1505 Willow Ave. 
Detroit 4, Mich., or circle Inform-A-Gram Key Hoboken, N. J., or circle Inform-A-Gram Key 
No. A7. No. Al. 
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SOUTH BEN 





Heavy malleable iron. Tail fits face 
plate slot. Standard Dog has square 


Quality 


lathe Dogs 224 screw. Safety Dog has headless 


screw. Prices are for either style 






Capacity Price® Capacity Price’* 
STANDARD 1/2" $0.85 3/8 $0.75 
34 1.00 2 80 
1 1.10 34 95 
1-1/4 1.25 1 1.05 
1-1/2 1.50 1-1/4 1.15 
‘s) ~ 4 ioe 1-1/2 
* 13-inch or larger 
2 1/2 = lathes ” 
SAFETY ** G-inch and 10-inch 
3-1/2 3.15 
4 4.25 i. 


1.0.b. factory 


LATHE WORKS 


432A E. Madison St 
South Bend 22, indiana 


- 
& 
SESSESEES SEER RSESES 











THE HABIT 
OF PRECISION 


@ Established over a half-century ego to design and 
bulld fine surveying instruments that had to be 
accurate, The J C. Ulmer Company hes always 
made precision a habit. 

Today this Ulmer habit of Precision Service Is peyins 
dividends to many of the outstanding industriel plants 
of America in the unsurpassed performance of thelr 
Ulimer-built tools, gages, jigs, fixtures and specie! 
machines. 

Write today for our new folder,”’Precision Service,”’ 


THE J.C. ULMER COMPANY 
The Habit of Precision Since 1893 
1791 East 38th Street + Cleveland 14, Ohio 

















or any special machine. 


SUCCESSFULLY FEED: 


SCREWS, SCREW BLANKS, RIVETS, PINS, DISCS, 
NUTS, BEARING ROLLERS, STEEL BALLS, WASH- 
ERS, ALSO MISCELLANEOUS ITEMS, SUCH AS se 
SCREW MACHINE PARTS, STAMPINGS, ETC. 


Send Samples for Detailed Information 





Me OPPER UNITS (gee 


FASTEST FEED @ STURDY 
WIDELY ADAPTABLE 


For use with Presses, Centerless Grinders, 
Thread Rolling and Slotting Machines, 





SUPER-SPACER 


xe 


For MILLING 


The uses of the Super-Spacer in horizon- 
tal and vertical milling operations are 
unlimited. Here the Super-Spacer, mounted 
with a face plate and draw-in collet com- 
bination, shows its adaptability for mill- 


ing ar stock. Investigate your present 
milling methods and see if your shop can’t 
profit by the speed and accuracy of the 
Super-Spacer. For complete details write 
Dept. S85 


PHARTFORD| 
rc 


THE HARTFORD SPECIAL MACHINERY CO 
HARTFORD 5S. CONN 














B, 






Write for Catalog 





DETROIT POWER SCREWDRIVER CO. estiratiarncs 


OCTOBER, 1948 


SEE ADVERTISERS INDEX, PAGE 99, FOR KEY NUMBERS 
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A NEW STAINLESS STEEL GEAR GAGE 
has been added to George Scherr Company's 
line of gear testing equipment. Previously 
available only in 144° pressure angle, the 
stainless steel gear gage is now made with 
20° pressure angle full length tooth form 
3-4-5-6-—8-10-—12~—16-20-—24-32-48 and 
stub tooth forms 3/4 - 4/5 —5/7 —6/8 — 8/10 
10/12 — 12/14 — 16/21 — 20/26 -- 24/32 — 48/64. 


Quickly and simply operated, the gage is 
merely rolled over the teeth of the gear and 
one can tell the pitch instantly without chance 
of error. Further details from GEORGE 
SCHERR CO., INC., Dept. 490, 200 Lafayette 
St.. New York 12, N. Y r circle Inform-A- 
Gram Key No. A27. 

THE VEST POCKET DIE INDICATOR, illus 
trated below, is no bigger than a thin pocket 
watch. It was developed by the L. S. Starrett 
Company for quick and easy measuring and 
comparing thicknesses of paper, leather, rub 
ber, sheet metal, wire, plastics, etc. The 
large easily read dial is graduated to read ir 
thousandths of an inch, and a small “tel 
tale’ hand counts revolutions of the larger 


hand up to the maximum range of % inch 





The gage is precision made and encased i 
a chrome plated case, with an unbreakabl 
crystal. Complete details from THE L. §S 
STARRETT CO., Dept. 699, Athol, Mass 
circle Inform-A-Gram Key No. A239. 


140 


n 








A POCKET-SIZE MICROSCOPE, precision 
made with all the advantages of a laboratory 
instrument, has been introduced by Buhl 
Optical Company, Pittsburgh. It is equipped 
with fully corrected achromatic lenses render 


ing well defined images. The power is 40x 
when closed, 50x and 60x when set to mark 
ings by adjusting the tube. Finished in brass 
ind chrome, it is enclosed in a handy leather 
ase. For full information write BUHL OPTI! 
~AL CO., Dept. 69, 1009 Beech Ave., Pitts 
irgh 12, Pa., or circle Inform-A-Gram Key 
No. Ald. 

6” PLA-CHEK GAGE is a new portablk 
jage designed for the checking of smaller 
bs--such cs checking gages, tool and dies 


sia - 





n the surface plots or at the machine. It is 
completely self-contained, simple to use, and 
urate to .00005”. It may be used on 
larger jobs with the addition of 6-inch risers 
shown in the illustration above. Literature 
and full particulars are available by writing 
CADILLAC GAGE CoO., Dept. 61, 20315 He 
ver Road, Detroit 5, Mich., or circle Inform- 


A-Gram No. A21. 
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MIRROR FINISHES 


On Tungsten Carbide, Tool Steels, 
Special Steels, Chrome, etc. 


WITH 


Laboratory Graded 


Pure Diamond Powders and 
Diamond LAPPING COMPOUND 


Produces super-finishes and pol- 
ishes down to less than a MICRO- 
INCH with INCREDIBLE SPEED. 


Write us your lapping problems. 
No obligation. 




















OCTOBER, 1948 











SPEEO- 


DIE AND MOLD 
FINISHING @ 






/ 


*and that's with 
Haskins Flexible Shaft Machines. De- 
signed to speed die and mold finish- 
ing, Haskins HS-4 equipment— 2 H.P. 
—has a six-speed, Timken-bearing 
countershaft that develops up to 7800 
R.P.M. Pedestal mounted at bench 
height, this portable machine delivers 
the constant power needed for con- 
tinuous production. Haskins has a 
complete line of attachments, too, for 
all grinding, sanding, filing or polish- 
ing Operations. For instance, a true 
running taper shank 
spindle extension 
makes it possible to 
get down into deep 
cavities. Write today 
for full information. 
R. G. Haskins, 2651 
W. Harrison St., Chi- 
cago 12, Illinois. 5 
Haskins Type HS-4 


equipment in die 
finishing service 





FLEXIBLE SHAFT EQUIPMENT 








SEE ADVERTISERS INDEX, PAGE 99, FOR KEY NUMBERS 
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FOR PRESSURE TESTING OF TUBING, Ste: 
City Testing Machines, Inc., has designed 
Hydrostatic testing machine for pressures ur 
to 20,000 pounds per square inch. The ma 
chine seals the end of the tubing without any 
perceptible flare, eliminates air builds 
up to the required pressure. It holds this 
pressure for 
then 


and 


a predetermined amount of time 
1utomatically reverses and is ready f 





the next test. The entire time cyck load and 
unload—is only four seconds. The 
gage may be t 

ind the peak test pressure is shown by a 
red light on the panel. Further details from 
STEEL CITY TESTING MACHINES, INC., Dept 
79, 8843 Livernois Ave., Detroit 4, Mich 
circle Inform-A-Gram Key No. A23. 


SELF-CENTRALIZING HOLE GAGE, which 
shows size variations in tenths of thousandths 
and which employs fourteer 
extensions to cover the full 


pressult 


the test 


4uriIng 















interchangeable 
range from 14” 





SPRING-LOADED SENSITIVE CONTACT 
CENTRALIZING 
CONTACT SPRING-LOADEO 
CENTRALIZING 


CONTACT 


INTERCHANGEABLE 
REFERENCE CONTACT 








2” diameter readings, is manufactured by 


Federal Products Corp. The _ spring-central 
izing design of this gage, plus the precise 
measuring contacts and motion transfer units, 
locate themselves in the hole and show the 
true diameter reading accurately. The gage 
1lso explores any hole within its capacity t 
1 maximum depth of 2%”, revealing diameter 
indness, taper, bellmouth and other hole 
inaccuracies. Further details may be obtained 
writing FEDERAL PRODUCTS CORP 
1144 Eddy Rd., Providence, R. I., or 

ircle Inform-A-Gram Key No. A20. 


SUPERFICIAL HARDNESS TESTER FOR 
“ROCKWELL” TESTING is designed by Clark 
Instrument, Inc., Dearborn, Michigan, for test 
ing surfaces that must not be marred. This 
‘lark Superficial has a depth of penetration 
held to limits of .005” or less and is particu 
larly suitable for testing surface hardened 


r . a 
ept. 4 


steel, very thin metals, rolled sheet metal, or 








may also be used for 
jard ‘‘Rockwell” testing of metals that 
ure of uniform hardness throughout, or wher 
ever a test of hardness only is 
Standard equipment includes spe- 
rmed and lapped diamond cone pen- 
te” steel ball penetrator; telescoping 
over for elevating screw; oil reservoir for 
levating screw; 312” anvil, checking anvil 
ind “V" anvil. This new tester comes com 

ely equipped in models: 8”, 12”, 

16” vertical capacity. Full details may be 
btained by writing CLARK INSTRUMENT 
INC., 120, 10200 Ford Rd., Dearborn 


Mich. Inform-A-Gram Key No. A83. 
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all areas. It 





surface 


three 


Dept. 

















LOUIS B. KOLB 


Director 


AMERICAN PERSONNEL 
BUREAU 


“EXECUTIVE AND SUPERVISORY 
PERSONNEL” 


ENGINEERING MANUFACTURING 
ADVERTISING SALES 
TREASURY — ACCOUNTING 
PENOBSCOT BLDG. 
DETROIT, MICH. 


DEPENDABLE 
Since 1932 


CHerry 6207 








NEW ACRO SAFETY PARALLEL UNIT 


A low price indispensable tool for all Tool 
and Die Departments--Machine Shons. 


»SAFER 
-QUICK ADJUSTMENT 
»20"" ADJ. SPREAD 
»3”", 5°, 7”, HEIGHTS 
»HARDENED 
»PRECISION GROUND 
Standard illustrated. also Heavy Duty Types 
Order Direct From 
ACRO DIE and STAMPING 
5330 N. Kedzie Avenue * CHICAGO 25 




















41 PIECE SET-UP 
STUD and NUT SET 


a 








a5. f a 
isco 








AT YOUR FINGERTIPS 
WHEN YOU WANT THEM 
TOUGH — THEY CAN TAKE IT 





Standard equipment for every machine tool. 

F.0.B., Ferndale ... Immediate Delivery 

Write for catalog and templates on M- 
Fixture Clamps and Components. 


MORTON MACHINE WORKS 
2423 Wolcott Detroit 20, Mich. 











2 LIP 

BALL NOSE 
DRILLS 

12 SIZES 





ANGLES 30°, 41°, 45° STOCKED 
IN 12 STANDARD SIZES, HIGH 
SPEED STEEL AND CARBIDE 





SEVERANCE TOOL 


730 
SAGINAW, 


OCTOBER, 1948 





=saay ° 





WRITE FOR 
BULLETIN 


NO. 15-C 





INDUSTRIES 


1OWA STREET 
MICHIGAN 


SEE ADVERTISERS INDEX, PAGE 99, FOR KEY NUMBERS 





CHATTERLESS COUNTERSINKS 


HIGH SPEED STEEL AND CARBIDE 


HEAVY DUTY 
17 SIZES IN 3 ANGLES EACH 


HATTERLESS 
BALL SEAT 
REAMERS 


8 SIZES IN STOCK 





FOR USE IN DRILL PRESSES 
TURRET LATHES AND 
SCREW MACHINES 







INC. 
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THE BUILT-IN MAGNIFIER ON DIE 
MACHINE HAMMER, shown helow 
accurate spotting and punchin f 
and intersections. This unique tool, 
by The L. S. Starrett Company 


a steel forging with flat an 


assures 
‘enter lines 

ieveloped 
is made fron 
all peen heads 











and weighs only 4 ounces. The 7-power lens 
is built into the head of the hammer and 
makes it possible to spot and strike a punct 
without tk 
ged 





once removing eyes from the 
work. Further details from THE L. S. 


RETT COMPANY, Dept. 699, Athol, M 
circle Inform-A-Gram Key No. A30. 
AN AUTOMATIC STACK LIFTER, for pre 

venting damage to sheet metal and for sto; 

ping the “muscle” labor involved in dragging 
large sheets from a pile to machine positions 
is being manufactured by The Hamilton Tool 
Co. Push button controlled, and powered by 
a 5 hp high torque motor, the table levels 
its load to the shear machine bed, allowing 
a one-man operation of easily sliding the 
sheets into position. A continuous lift rate 
device is available for 
stopping, 
determined level while they are 
These 








automatic starting and 
thus keeping the sheets at a pre 
being us¢ 

lifters can also be used to great 


1dvan 














lock lifters for loading and unloading 


THE HAMILTON TOOL CO., 832 Sx 


tage is 
trucks. 
Ninth St. 
No. A91. 
TEMPILSTIKS® ARE TEMPERATURE INDI- 
CATING CRAYONS for controlling tempera 
ires where the workpiece is under observa 
tion. They cover 47 specified temperatures 
in the range from 125° to 1600°F. The tech 
ique is simple. The hot workpiece is touched 
r stroked from time to time with the proper 
I Istik As long as the workpiece is 
low the temperature rating of the Tempil 
stik® selected, the 


Hamilton, Ohio. Inform-A-Gram Key 











latter will leave a chalky 
See SO EN ey Ml an 
ebsSSSS53535 = — 
r dry mark. However, as soon as the work 


temperature rating of the 

npilstik® used, the latter will leave a liquid 
streak on contact with the hot surface. Further 
letails from TEMPIL° CORP., Dept. 71, 132 
W. 22nd St., New York 11, N. Y., or circle 
Inform-A-Gram Key No. A28. 

GRANITE STRAIGHT EDGES are made by 
Rahn Granite Surface Plate Company to a 
tolerance of .00005”. Illustrated below are 
> 6 foot long granite straight edges. They 
will not warp due 


reaches the 


piece 


to temperature changes 





r shock; they will not rust, so require 
iling and cleaning; they are harder than 
tool steel and show no wear. Should they 


be accidentally nicked, the granite merely 
crumbles a little and no compensative hump 
rises. Further details available by writing 
RAHN GRANITE SURFACE PLATE CoO., Dept. 
63, 1149 Plott Circle, Dayton 7, Ohio, or circle 
ur postage-free Inform-A-Gram Key No. A31l. 


TOOL & DIE JOURNAL 





































e Tapping capacity 0 to 3" with one o> 
tapper. 

© Torque control—may be adjusted to 
protect any size tap. This assures safe bot- 
tom-hole tapping. 






See Us in Booth 941 
at the Metal Show, 
Philadelphia, 


@ Spring clutch drive eliminates October 25.29 


slippage and wear . . . provides 


smooth, quiet, positive operation. 
One COMMANDER 


TAPPER handles 
the range #0 to 3/," 


@ Compactly built—affords max- 
imum visibility of tapping operation. 


e Furnished to fit amy Drill Press. 


Write for circular and name COMMANDER MFG. co. 


of your nearest Distributor. 42281, W. Kinzie Street Chicago 24, Ill. 


Product of Commander : . Builder of the Wlaltc-Drctl 








rar PERSSON 
. DIE JACKS 


Eliminate old-fashioned, unsafe prying or 
hammering methods in your shop. Just clamp 
on punch holder and turn handle. Punch 
holder is raised or lowered smoothly -. always 
under control. Die Jacks 
are made from fine steel 
and alloys. They are pre- NO PRYING 

cision built tools every OR HAMMERING 
tool maker will want for 
his tool box or bench — EASY DOES IT 






















A few good territories still 
open for representation. Write 
for details and literature. ‘tawer. EVERYTIME! 
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MULTIPLE SEQUENCE PREDETERMINED 
ELECTRONIC COUNTERS, for the control of 
any machine or process which now requires 
cams, gears, patterns, chain or other systems 
for timing control, are produced by Potter 
Instrument C Flushing, New 


Company, In 
York. These Jetermine 


instruments can pr 





any number of selected counts 
sequence. At the 


ccurring in 
completion of each of the 





selected counts a separate relay action is 
provided for each controf function. The 
counter shown in the photograph will pre« 
jetermine three different counts in sequence 
of any number from 1 to 10,000. For full 
particulars write POTTER INSTRUMENT CO 








INC., Dept. 56, 136-56 R 
ing, N. Y., or circ 
A3. 

AN ELECTRO DYNAMIC MICROMETER, 


which will measure radial dis 


Ave., Flush 


Inform-A-Gram Key No. 


movement 





lacement or vibration of any part made 
ferrous metal, has been announced by Electre 
Products Laboratories, Inc., Chicago. The 
device was designed to be used with the 
DuMont Model 208 escillograph or its equiva 
lent. The Dynamic Micrometer does not touch 
the moving part, and therefore does not inter 
fere with its movement. The displacement is 
easily read in tenths of a thousandth cf an 
inch with accuracy equal to a_ standard 
thicrometer. The accuracy is the same for 
1 static condition as for a dynamic condition 
extending cver 200,000 rpm. Further details 
may be obtained by writing ELECTRO PROD 
UCTS LABORATORIES, INC., Dept. 70, 549 
W. Randolph St., Chicago 6, Ill., or by circling 
Inform-A-Gram Key No. Alz2. 

TWO IMPROVED DIAMOND PENETRA- 
TORS for “Rockwell’’ testing have been an 
nounced by Clark Instrument, Inc. These 
Clark diamond penetrators have diamond 
points carefully selected fcr proper stratifica 
tion and freedom from internal stresses, and 

















] 


results. The “'S” will fit 


accurate 
all machines for superficial ‘Rockwell’ test 
ing; and the "'C’’ model fits all machines for 
standard ‘Rockwell’ testing. Further details 
may be had by writing to CLARK INSTRU 
MENT CO., INC., Dept. 120, 10200 Ford Rd. 
Dearborn, Mich., or circle Inform-A-Gram Key 
No. A8. 


provide 
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Adjustable Collet 
Bushing Chuck— | 


provides an accurate meth- 8 
od for mounting centerless \ } 
armature shafts and similar ~ 
parts in a lathe. Use in 

either head or tail spindle. The brass 

collets are adjustable for running or Chuck with No. 2 
driving fits. Chucks supplied with 3 shank... $9.45 
collets; 9/16'', 5/8"’, and .637"’ capa- Chuck with No.3 
city. Extra round collets, 1/4" to 1" shank... $9.95 
by 16ths, $1.10 each. f.0.b. factory 


I a 432A E. Madison St 
South Bend 22, indiana 








New Nesting Type é 
age PANS res 


Long x 12" 


carte 4 ut costs 
16 Ga., drag holes, CS. GOS 
handles both ends. 


22.739 








with the GAIRING 
J. L. LUCAS & SON, INC. 


BRIDGEPORT 5, CONN. EHO N-O-Mill 


eae ee STANDARD CARBIDE FACE MILL 

















CUT DOWN TOOL INVENTORY 

All cutter bodies, made 5-inch diameter and 
over, take the same size blades and locks. 
Blades have different radial rakes for cut- 


ting steel, cast iron, and non-ferrous materials. 
4 bcete) L STE EL SAVE ON GRINDING COSTS 


New blades come finish-ground, individually 
cartoned, ready to be put to work. They 
may be re-sharpened one by one on a 
carbide grinder. E-Con-O-Mill checking gage 
insures quick and accurate duplication of 
cutting edges. 


REDUCE DOWN-TIME OF MACHINES 
Blades may be removed by hand, without 
removing cutter body from machine. Locks 
stay attached to the body. New or re- 
sharpened blades may be lined up against 
the cut in the work. 

THE GAIRING TOOL COMPANY, 

21227 Hoover Road, Detroit, Mich. 


~ Ghvzns \“/RING 











1TOOLS f 


Write for illustreted folder 
which gives complete 
COLUMBIA TOOL STEEL COMPANY data and prices. 
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FASTER, MORE ACCURATE PRODUCTION 


DRILLING can now be accx 
position, angle or plane 
Republic Tool Corp's. new 
operated power drilling unit. Each power 
unit is a complete drilling unit in itself which 
may be mounted for a single drilling opera 
ticn or in multiples for drilling in any and all 
simultaneously. Bot! 


mplished in any 
with Cleveland 
tir-hydraulically 





angles and planes 





single and multiple 
rapid approach and variable 
allows rapid approach of drill t 
of the work. At this point, the 
cuts in automatically. 
plished smoothly and without 
trolled depth 

chamfering can 


units feature a patente 
feed whict 
within .001” 
work feed 
itover is accom 
hesitation. Con 
intersinking and 
inces of .001” 




















by means of a eter adjustment r 
spindle travel. All working parts are entirely 
enclosed, eliminating danger of damage fron 
sntry of chip, dirt, or coolant. Units can be 
provided with hand, foot 1utomatic or 
fully automatic ntrols. VLEVELAND RE 
PUBLIC TOOL C( Dept. 69, 1265 Union 
Yommerce Bldg., Cleveland 14, Ohi Inform- 


A-Gram Key No. AS4. 

AN ALL-HYDRAULIC wor CHAMBER oe 
CASTING MACHINE is now being manufa 
tured by Production Engineering Bena once 
It emk dies \ 1 nami r injection pressure 











either center gated or 
three inches below. This machine is built 

take die thicknesses from six inches to 
leven inches, with die half separation of 
six inches. Safety and ease of operation are 
major features of this machine. It cannot be 
shot when the dies are open and uses non 
flammable oil which is furnished as stand 
ard = nt. The high platen center line 
juces operator fatigue. Cast 
ing operation is by a single lever 
which, when moved forward, closes the die 
ind shoots. The backward movement of the 
machine and ejects the cast 


for a two-pound shot, 





f 38 inches re 


contre 


lever opens the 


ing. PRODUCTION ENGINEERING CONSULT 
ANTS, Dept. 21, 3771 Edgehill Drive, Lé 
Angeles 16, Calif. Inferm-A-Gram Key No. 
AS2. y 


NEW AUTOMATIC FRICTION ROLL FEED 
FOR PRESSES, whi may be used on mos 
standard presses and all Benct 
has been designed by Benchmaster Mig. (6.., 


Los Angeles. It can be used with 








h 


imaster presses 





wood, plastic, cardboard and felt Amor 

its outstanding features are its ability to take 
stock up to 3” in width; its full speed of 
285 fpm per minute; its easily reversible 
rollers; the adjustable brake; and the friction 
drive which is geared down to give 0 to 3” 
adjustment in feed—-with a longer feed 
obtainable. The rollers and friction roll ares 
hardened and ground and the bearings are 
bronze to protect all wear points. Price and 
jetailed information can be obtained from 
BENCHMASTER MFG. CO., Dept. 169, 295% 
West Pico Blvd., Los Angeles 6, Calif. I 

Inform-A-Gram Key No. A439. 
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Heavy Duty ¢ Bench Type 





ENGRAVING MACHINE 







Interchangeable heads for engraving, elec- 
trical marking, and acid etching . . . avail- 
able for all models. Also Panto engraving 
cutters, cutter grinders, master copy type, 
endless belts and accessories. 


Catalog 
On 
Request 








Write for 
Illustrated 


The PANTO Catalog 


MODEL UE-3 
LIGHTER MODELS UE and UE-2 


H. P. PREIS ENGRAVING MACHINE CO. 


647 Route 29 « Hillside, N. J. 











: [upe® 


Each blade in a Lufkin Radius 
Gage set is a separate unit—carries 
both the external and internal 
radius forms, For free catalog 
write THE LUFKIN RULE CO., 
SAGINAW, MICHIGAN, 

New York City. 


BUY THROUGH YOUR DISTRIBUTOR 


Czy FOR ACCURACY 


OCTOBER, 1948 
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The RPM’s stay up while grinding... not 
only when the grinder runs idle. 


It is an established fact that surface speeds 
must stay up to approximately a mile a 
minute if you want to grind — not just rub. 
Every mechanic knows this, but inexperi- 
enced buyers may order tools that main- 
tain proper grinding speeds only when 
running idle. The speed of Kipp air grind- 
ers drops but slightly when put to work. 
That means better work—longer wheel life. 


Buy Kipp air tools for best results, lower prices. 







MODEL JA 
50,000 R. P. M. 


$4900 


IN U.S.A. 


Weight 12 ounces; 
length 634 inches: 
chuck size % inch. 
Wheel guard re- 
moved for better 
illustration. 


MADISON-KIPP CORP. 
212 Waubesa St., Madison, Wis., U.S.A. 
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FREE 


Engineering Data 


CERRO 
ALLOYS 


Available Now! 








Check the 
Pieces You 
Desire and 
Clip Ad to 
Your Letter- 
head 


O Informative 8-page booklet 
describing mold-making with 
Cerro low-temperature melting 
Alloys. 


O Single sheet on the correct cast- 
ing procedure of Cerro Alloys. 


O) Helpful 4-page folder on the 
application of Cerromatrix in 
making chuck jaws easily and 
economically. 


O) Single sheet giving physical 
properties and data of Cerro 





COPPER CORPORATION 
Dept. 12 
40 Wall Street, New York 5, N.Y. 
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KOEBEL DIAMOND TOOL CO 
9456 Grinnell Avenue, Detroit 13 




















ite for Specification 
pe and Prices - + - 
COLONIAL BUSHINGS. Inc. 
P.O. Box 37, Harper Station 
, Michigan 


COllo NIAL 
DRlitsne BUSHING) 
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PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 




















SHOP AIDS 








For You 
And Your Job 





Circle postage-free Inform-a-Gram Key Number for your requests. 


“QUALITY CONTROL METHODS”, by Ciif 
ford W. Kennedy, is a compilation of the 
juthor’s own experience and efforts in learr 
ing the technique known as “Statistical Meth 
ods in Quality Control’. The book will give 
the reader in easily understood well 
balanced knowledge of the subject from both 
the theoretical and practical viewpoints and 
prepare him for the more technical and ir 
volved practices of modern Quality Cont 
Divided into five parts, the book covers 
1cceptance sampling, batch control, distribu 
tions and standard deviation, average and 
range, and administration of methods. 
sample work sheets and photographs 
the discussions. The book sells for $4.75 and 
is available at PRENTICE-HALL, INC., PUB 
LISHERS, Dept. 842, 70 Fifth Ave., New York 
li, BM. YF, 

“PRECISION INVESTMENT CASTINGS”, by 
Edwin Laird Cady, is a new book coverir 
the process and products that are revolution 
izing the design and manufacture of met 
parts. Mr. Cady presents a thorough and 
‘omprehensive report on the advantages and 
imitations of precision castings, how t ie 
sign parts for this process, and the best field 
f application. Comparisons between preci 
sion castings and other type castings 
made. Materials, shapes and finishes are 
inalyzed; and detai 
ire thoroughly descril 
ers, metallurgists and operators will find this 
book invaluable. Priced at $6.00 it is avai 
1ble from REINHOLD PUBLISHING CORF 


63, 330 West 42nd St., New York 18 











Is of the process itself 
| 


ved. Engineers, design 


“MACHINING AND FINISHING LUSTRON 
AND LUSTREX” is a new handbook giving 


the most up-to-date information on machining 





polystyrene. Recently published by the Plas 
tics Division of Monsanto Chemical iny 





the booklet contains valuable information and 
instructions for operations on poly 
ticles such as: milling slots or ke 
recessing, grooving, tapping, threading, split 
ting, sawing or removing gates. The booklet 
is available from PLASTICS DIVISION, MON 
SANTO CHEMICAL CO., Dept. 984, Spring 
field, Mass., or circle Inform-A-Gram Key No. 
C28. 
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A POCKET-SIZE WELDER’S GUIDE, giving 
iseful welding information, is now available 
free from Hobart Brothers Company, Troy, 
Yhio. This handy booklet gives the charac 
teristics of various welding arcs, four essen 
tials of proper welding procedures, type of 
oints, typical positions, chart of standard 
steel shapes, photographs of good and bad 























is xuses of common welding troubles 
1em, welding symbols 
ind a table of “How to Find” formulas. 
Send for your copy to THE HOBART BROS. 
(O., Dept. 3, Hobart Square, Troy, Ohio, or 
tircle Inform-A-Gram Key No. C24. 
“INTRODUCTION TO TOOL ENGINEERING” 
y Halsey F. Owen, M. E., Associate Profes 
sor of Industrial Engineering, Purdue Univer 
jeals with the responsibilities and duties 
f the tool engineer, and treats such subjects 
1s manufacturing methods and equipment: 
] j urts analysis; designing for 
f 





ind how to remedy 





thoas anda 





pr n; manufacturing costs; tooling pro- 
yr tool design; interchangeable manu 





facture; and estimating cost. PRENTICE 
HALL, INC I 5 Dept. 842, 70 Fifth 
Ave., New Y The price is $3.60. 
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MECHANICAL PROPERTIES OF HEAT 
TREATED NICKEL ALLOY STEELS are dis 
cussed in a recent bulletin, published by The 
International Nickel Co., Inc., which is a re 
vised and enlarged edition of Bulletin P-1 
issued a number of years ago. A most com 
prehensive and informative study, it is divided 
into two sections; the first covering oil and 
water hardening steels, and the second cover 
ing case hardened nickel alloy steel. It con 
tains much new data, largely in the form of 
charts, on the properties of the 
monly used engineering steels containing up 
to 5% _nicke« Detailed information on heat 
treatment methods—both for carburizing and 
direct-hardening compositions—along with sug 
gested applications, makes this bulletin most 
valuable. THE INTERNATIONAL NICKEL CO., 
INC., Dept. 49, 67 Wall St., New York 5, N. Y 
Inform-A-Gram Key No. C22. 

“DESIGN OF METAL CUTTING TOOLS”, 
by Frederick L. Woodcock, is an invaluable 
book filled with technical data on the basic 
principles of design necessary for the success 
ful construction of tools. Based on 
shop experience, it demonstrates the practi 
cal application of the “tool to the job’, how 
to salvage worn-out tools, how tools are made 
to function accurately ind economically. 
Rules, formulas, tabular information, lia 
grams and many illustrations make this com 
prehensive study of great value not only t 
tool designers, engineers, draftsmen and pr 
duction men, but also to students and teach 
ers. Priced at $5.00 it is available fre 
MCGRAW-HILL BOOK CoO., INC., Dept. 56 
330 West 42nd St., New York 18, N. Y. 

TO REDUCE FORMING AND DRAWING 
DIE TROUBLE is the purpose of a new data 
sheet recently released by Ampco Metal, Inc. 
Ampco has developed a new aluminum 
bronze ‘alloy for use in forming and drawing 
dies which has many times the life of steel 
dies. This alloy, known as Ampco 24, has 
high hardness, unusual compressive strengtl 
ind marked wear resistance. The data sheet 
covers its development, different uses, and 
high production records caused by its use. 
Send for Data Sheet No. 151 to AMPCO 
METAL, INC., Dept. 956, Milwaukee 4, Wis. 
stage-free Inform-A-Gram Key 


more com 


actual 


I 





m 





or use our p 
No. C23. 
VARIED APPLICATIONS OF MOLYBDE. 
NUM AS AN ALLOYING ELEMENT are c:« 
scribed in a new book published by Climax 
Molybdenum Company. Entitled ‘Molybde 
num; Irons, Alloys the book was 
written by R. S. Archer, J. Z. Briggs and 
M. Loeb, Jr., and is available f 
t 111 metallurgists and 
with metallurgical industries. This 391l-page 
comprehensive cludes secticns on the 
following: Technical Effects of Molybdenum, 





c ’ 
teels 
Stee 





charge 
connected 


ree of 


others 


study ir 
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Effects of Heat Treatment on 
Microstructure, Addition of Molybdenum 
Wrought Alloy Engineering Steels, Wrought 
Corrosion Resistant Steels, Wrought Steels for 
Elevated Temperature Service, Tool Steels, 
Steel Castings, Cast Iron, Special Purpose 
ind Non-ferrous Alloys. Emphasis has been 
placed on the presentation of the fundamen 
tals that must guide engineers, designers and 
metallurgists in the proper selection of mate 
rials for a particular application. Write fer 
your copy to CLIMAX MOLYBDENUM CoO. 
Dept. 64, 500 Fifth Ave., New York 18, N. Y. 
r circle Inform-A-Gram Key No. C26. 

“GRAY IRON, ITS MECHANICAL AND 
ENGINEERING CHARACTERISTICS AND DE- 
TAILS FOR DESIGNING CAST COMPO. 
NENTS”, is a new bulletin recently released 
by Gray Iron Founders’ Society of Cleveland. 
This 12-page technical bulletin is intended to 
assist engineers in specifying and designing 
gray iron components cr parts. It explains the 
fundamental considerations in designing cast 
ings, and describes the various engineering 
tharacteristics of gray iron. It is available 
1t no cost by writing GRAY IRON FOUND 
ERS’ SOCIETY, Dept. 28, 33 Public Square, 
Cleveland, Ohio, or by circling Inform-A-Gram 
Key No. C25. 

A NEW BOOKLET DESCRIBING COLD FIN. 
ISHED STEEL BARS has just been published 


Fundamental 


by the Union Drawn Division of Republic 
Steel Corporation. The 28-page booklet in 
cludes typical uses and mechanical proper 
ties of the types most frequently used, in 


luding machining grades of stainless, data 
n commercial finishes, sizes, and tolerances 
Send for your copy to REPUBLIC STEEL 
CORP., Dept. 27, Republic Bldg., Cleveland 1, 
Ohio, or circle Inform-A-Gram Key No. C29. 
THE APPLICATIONS AND USES OF LOW- 
TEMPERATURE-MELTING ALLOYS are ex 
plained in detail in a new series of 
] 1eets recently published 
Pasco Copper Corporation. These sheets als« 
contain illustrations of methods and uses of 
the alloys. They are the first of a series 
thers of which Send 


1OOS€ 
by Cerro de 





eat 





will be published later. 
for your copies to CERRO De PASCO COPPER 
CORP., Dept. 645, 40 Wall St., New York 
N. Y., or circle Inform-A-Gram No. C30. 
WALES HOLE PUNCHING UNITS are pr 
sented as to types in handy 8” by 11” 
thumb-indexed catalogs which in turn are 
hole-punched and encased in a handsome 
leatherette notebook. The various catalogs 
ire printed in full color and contain photc 
graphs, specifications, prices, and applica 
tions of the units and important information 
n press brake setup methods. These catalogs 
are available at WALES-STRIPPIT CORP 
Dept. 60, North Tonawanda, N. Y., er circle 
Inform-A-Gram Key No. C3l. 
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OCTAGONS, BILLETS AND FORGINGS FOR PRODUCTION, 


TOOL & DIE MEN SPECIFY 





“M” TEMPER ALLOY STEEL 


OTmaximum machinability and 

minimum heat-treat distortion. It 
has great toughness at high degrees 
of hardness and long-wearing prop- 
erties for lowest unit cost. For com- 
plete information on HY-TEN 
alloy steels, write for FREE 
DATA BOOK. 


SININIJYINDIY JONVNIINIVW ONY WOON 1001 






100 YEARS OF SERVICE. ROUNDS, SQUARES, FLATS, HEXAGONS, 










WHEELOCK, 
LOVEJO INC: Warehouse Service 


135 Sidney S1.. Cambridge 39. Mass. 


CAMBRIDGE - CLEVELAND - CHICAGO 


HILLSIDE. N.). + DETROIT - BUFFALO 
CINCINNATI 


and AISI 






YOST DRILL PRESS VISE 


This new Yost vise has heen de- 


signed expressly for use on drill 
press operations. Does away with 


special and costly jig fixtures. 


Offered in two sizes 











Width of Opens Weight 
Vise No. | jaw, Inches | Inches _ __ Pounds 
!D 342 4 12, 
2D 5 52 23 











Do you need a vise of ANY type? 


Write today for bulletin on 
the extensive Yost line 


YOST MFG.COMPANY 
1000 MAIN STREET 
MEADVILLE + PENNSYLVANIA 
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SEE BETTER + KEEP HANDS FREE 


cARL ZEISS, INc. 
24% x HEADBAND MAGNIFIER 


A great aid to accuracy, speed and freedom from 
eyestrain. Use of both eyes reveals true depth of 
details. Magnification, 24x. Free working dis- 
tance, about 8°, permitting unhindered use of 
hands. By lifting your head, your eyes are free 
for any other activity. Eyeglasses may be worn 
while using. Highest optical quality. Eyeshade 
of Tenite—practically unbreakable. 

Also APLANATIC 
FOLDING POCKET 
MAGNIFIERS 
6 and § power. 


Write for leaflet. 


CARL ZEISS, INC. 
485 Filth Ave., New York 17, N. Y. 





Dept. H-53-10 


Suprome 


LAY-OUT AND °° 
IDENTIFICATI Df 





metal . . . Quick identification if check ond 
Meany Somes arama “Witte fer girewter. 
























OLIVER BENCH MODEL 


The Oliver Die Making Machine is adapt- 
able to light or heavy sawing and filing 
It 


stands up—many units have been in contin- 


operations on tool steels up to 1” thick. 


uous use for more than 25 years, cutting 


direct labor costs from 50% to 60% in 
many cases. 
A Heavy Duty model is available for 


work on steels up to 3” thick. 


Send for Free Illustrated Bulletin 


Oliver Instrument Co. 






tempat 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 






LOW COST 


Locating By 


CENTER SCOPE 


4 
4 
4 
4 
DEPENDABLE 
4 ACCURACY. 
AMPLE ADJUSTMENT 
| FOR SPINDLE 
RUN-OUT. 
§— FOR DRILL PRESSES, 
' LATHES, MILLS. 
Center Scope Products 
t 3829 San Fernando Road 
’ Glendale 4, Calif. 


Series 
“M ” 


$24.50 
Case Extra 
$3.50 





Speeds layout on all metals. 
sistant. 
in handy 8-oz. brush-in cans, pts., qts.. drums. 
Order now! SAMPLE FREE! 


TAMMS SILICA COMPANY 


Dries fast. Oil re- 
Won’t chip, crack or flake off. Comes 


228-TD North La Salle St. 


* Chicago 1, Illinois 









Precision-Bored 
on Master Plates 


DANNEMAN DIE-SET DIVISION aT ALos 
ACME-DANNEMAN COMPANY, Inc. 


c 
est 
201 Lafayette St. New York 12. N.Y. ‘ - 
“HI-ROCKWELL” DRILLS! 
Drill clean, bright, accurate 
holes in 
AIR;-WATER,- and OIL- 
HARDENED Steels with a 


Rockwell hardness of C45 to 
C68. Our booklet tells how. 




















“MUP TAL 


Ftraro-Carsive -TOOrs. 


Walled Lake, Michigan 
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DUAL CROSS and ROTARY FEED 
PRUVCREN By ern 
MILLING TABLE 


s 8” table, 360° move- 
Ne. 83 Only $49.50 ae and 4” cross feed 
travel. Adjusting wheels 
dials graduated in 
degrees and thousandths. 
Slotted for bolting to 
table. No. 82 without 
rotary feed $39.75. 
Write for Circular 





















CHICAGO TOOL and ENGINEERING CO. 
8388 South Chicago Ave. Chicago 17, Ti. | 





Accurate Hole Transfer Made Easy With 
NIELSEN TRANSFER SCREWS 


Simply insert in holes 
invert, strike sharply 
and you have centers 
and drill circles per- 
fectly located. Reduce 
time and eliminate 
spoilage of other meth- 
ods. 7 sizes U.8. bd 
Inexpensive — Last 
vears. Write for cir, 
cular. 


NIELSEN TOOL & 
DIE COMPANY 


1966 W. Eleven Mile Rd. 
Berkley, Mich. 








TOOLMAKERS’ PRECISION VISES 


6 Sizes 
All Priced 
To Sell 







Jos. B. Fakes & Co. 








IN STOCK 


SPECIAL THREAD TAPS & DIES. LEFT 

HAND TAPS & DIES. PLUG & RING 

THREAD GAGES. DRILLS, REAMERS, 

MILLING CUTTERS, END MILLS, ETC. 
(Send For Our Catalog) 


LAFAYETTE TOOL & 
SUPPLY CO. 


128 LAFAYETTE STREET 
NEW YORK 13, N. Y. 
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1415 Etowah Avenue . Royal Oak, Mich. 





SAVE TIME 4 WAYS WITH A 


HEINRICH 


HANDNIB 


HEAVY DUTY 
MODEL 4 


@ It’s easy to cut irregular shapes 
with Heinrich No. 4 Handnib. 
Double crank construction does the 
trick . . . enables tool makers to 
speed up cutting of templates and 
trial blanks. It’s rugged . . . takes 
3/16” flat stock with ease . . . round 
stock to 3/8”. May be clamped in 
a vise or mounted on a bench. A 
request brings folder with full details. 


NATIONAL MACHINE TOOL CO. 


DEPT. 138-K RACINE, WISCONSIN 
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i = a aw a 
THE ONLY REAMER SET IN DECIMAL SIZES 


Vv Because each SUPEREAM REAMER is available in standard sizes 
PLUS an undersize and oversize dimension to meet the demand PRE- 
CISELY—makes the SUPEREAM REAMERS unique! Tailor-made for your 
production economy. One set includes—7 Standard Reamers, 7-1 /1000” 
undersize and 7-1/1000” oversize and 7 Special diameter drills. A set 
pays for itself in time and money saved—by having decimal sizes on 
hand. Each set Serial Numbered—ORDER YOURS TODAY! 

Write for Literature and Prices 


TWENTIETH CENTURY 
MANUFACTURING CO. 


3720 MONTROSE AVENUE CHICAGO 18, ILLINOIS 








New 
Dependable 


Vernier 
Height 
Gage 
Only 


$8.50 


The ideal tool for Tool-makers and Pattern-makers. 








Accurate—easily adjusted by means of a large 
plastic knob, practical for all-round use in lay- 
out, measuring and production work. Model F-2 
has stainless steel scales reading in decimals by 
1/100 of an inch and fractions by 1/64ths of an 
inch. (Millimeter scale gage also available,— 


M-2.) The base is cast iron, ground, and has a 
hardened steel __scriber. (Aluminum base 
available.) 


Write for free, illustrated circular. 
Send check or money order to 


AIM INSTRUMENT CORP. 


1562 Main Street Dept. TD Springfield, Mass. 























HYBCO TAP GRINDERS[ ¥ 
Sharpen ALL The Vital Points, + 


CHAMFER @ FLUTES @ SPIRAL POINT 


@Fast—easy to operate. 
@Complete—no parts to change. 
@Capacities—#2 to 144" hand taps— 
with interchangeable heads. 
HEADS ONLY AVAILABLE FOR USE ON 
UNIVERSAL TOOL & CUTTER GRINDERS 
Write for Circular TGH 


HENRY P. BOGGIS & CO. 











~ 1277 W. Third St., Cleveland, 0. 











SWIVEL CLAMPING ee 


Send on company letterhead for complete catalog 


MACHINE TOOL ACCESSORIES 
53 Park Place ae eo 


1. Swivel 90 degrees from 4. Bases up to 15” F 
center on both sides. 5. Available without une and 

2. Hardened and Ground. in other styles. 

3. aes surfaces up to 6. For use on LATHES, MILLERS, 
34” x 544”. GRINDERS, DRILLS, ETC. 
Priced from $35 Delivery One Week 


MONTGOMERY 
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Patent No. 
2408503 





OR 
ae 






TIME-TESTED 
: OVERRUNNING 
CLUTCH 









R 
AUXILIARY 
EQUIPMENT | 


SELF LOCKING 
INSTANT UNLOADI 








NEW 

AMAZING 
MACHINING 
TECHNIQUE 


YOUNG PRECISION EXPANDING MANDRELS 
For Production or Inspection 
Curtiss-Wright Corporation ranks our product with 
THEIR best tools. Cleveland Graphite Bronze Com- 
pany, leading bearing manufacturer, states new high 
accuracy reached, plus substantial production boosts. 
Roughly sketch desired mandrel into your 
part print and forward for quotes. 


YOUNG ARBOR CO. @ Phone: TOwer 1-3076 


2140 Scranton Road Cleveland 13, Ohio 














DYKEM STEEL BLUE 
STOPS LOSSES 


making dies and templates 


Simply brush on, ready for the layout 
in e few minutes. The dark blue back- 
ground makes the layout lines show up 
in sharp relief, and at the same time 
prevents metal glare. Increases effi- 
ciency and accuracy. 


Write for full information. 


THE DYKEM COMPANY 
St. Louls, Mo. 


2303L North 11th Street 








UNBRAKO 


Reg. U.S. Pat. Off. 








Knurling of Socket 
Screws originated with 
“Unbrako” in 1934. 


KNURLED SOCKET HEAD 
CAP SCREW 

The Head of the “Unbrako” Socket 
Head Cap Screw is Knurled to pre- 
vent slippage—be the fingers and 
head ever so oily. The “Unbrako” 
can, therefore, be screwed-in faster 
and farther before a wrench be- 
comes necessary .. . so, assembly 
time and costs are cut. The /nternal 
Wrenching feature facilitates com- 
pact designs... reduces weight and 
costs. “Unbrako” Knurled Socket 
Head Cap Screws are available in 
sizes from No. 4 to 1%” diameter, 
and in a full range of lengths. 
Write us for the name and address 
of your nearest “Unbrako” Indus- 
trial Distributor and your copy of 
the “Unbrako” Catalog. 


OVER 45 YEARS IN BUSINESS 
STANDARD PRESSED STEEL CO. 
JENKINTOWN, PA., Box 600 


Chicago + Detroit «+ Indianapolis 
St.Louis «© San Francisco 
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Classified Advertising 


FOR SALE - WANTED - EMPLOYMENT OPPORTUNITIES 


RATES—$2.00 SERVICE CHARGE PLUS 15¢ PER WORD—PAYABLE IN ADVANCE 


* * * * * * * * * * * * * * * * * * * * 


MANUFACTURERS REPRESENTATIVES—Terri- TOOL & DIE SHOP WANTED—-Will purchase a 


tories open to sell fast-moving line -of essential fully equipped shop with modern, well maintained 

machine tool items. Only those experienced selling equipment. Advise purchase price, location, labor 

to a trade and mill supply houses need conditions, equipment, and 1944 and 1947 sales 

apply eal opportunity. Address Box AT-1048, volume. Plant should require about a 30-man force. 

TOOL Ps DIE JOURNAL, 1975 Lee Road, Cleveland Prefer location in Philadelphia or Eastern Pennsyl- 

18, Ohio. vania. Address Box _ RA-1048, TOOL & DIF 

JOURNAL, 1975 Lee Road, Cleveland 18, Ohio. 

FOR SALE-—Stewart Tempering Furnace, Size 

T-1414 and Stewart Small Cast Oven, No. 28-c, both TOOLROOM FOREMAN 

made by Chicago Flexible Shafting Co. Also , 

Hammond 20-8 Grinder made by Hammond Machin- Leading manufacturer of small metal stamped parts 

ery Builders, Kalamazoo, Mich. Full information requires shop foreman to supervise modern toolroom 

and prices by writing Box CC-1048, TOOL & DIE consisting of 25 tool and die makers. 

JOURNAL, 1975 Lee Road, Cleveland 18, Ohio. Applicant must be thoroughly experienced in the 
construction and maintenance of intricate progres- 

WANTED: Will purchase going concerns or gag sive dies as applied to close tolerance manufacture. 

now manufacturing Dumps, Air Compressors, Ai He must be cost conscious, resourceful and coopera- 


Line Lubricants, Lydraulic Valves, and similar sale 


ucts. Please send full information on products, tive and be capable of maintaining an efficient 


‘omparable sales volume for pre-war years and post department. 

war years; location of plant and condition of equip- This is an unusual opportunity to affiliate with an 
ment, plus any other information that will be of in- old established firm which has enjoyed an enviable 
terest before personal meeting is arranged. Address reputation in industry as well as in its employee 
Box TD-1048, TOOL & DIE JOURNAL, 1975 Lee relations, and offers fine working conditions, security 
Road, Cleveland 18, Ohio and a substantial salary to the right man. Location, 
WANTED: TOOL & DIE DESIGNER. Experienced heed pgne rs se 

in production tooling and sheet metal work. Ok Write in confidence, stating age, training, experi 
Mid-West refrigeration manufacturer Address soe ence details. past employers and earnings. Address 
CW-1048, TOOL & DIE JOURNAL, 1975 Lee Road Box NM-1048, TOOL & DIE JOURNAL, 1975 Lee 
‘Neveland 18, Ohio. Road, Cleveland 18, Ohio. 












Get More Production 


PER GRIND with Microlex 


Anti-friction Die Sets 






As much as twice the usual production per 
grind is routine performance for these preci- 
sion die sets, according to actual job records. 
Responsible for their success are pre-loaded 
ball or roller bearing guide pins. Pre-loading 
prevents play between pins and bushings, 
guarantees perfect alignment and precise par- 


INCREASE PRESS allelism, so that punch and die engage cleanly 
ACCURACY and squarely every time. 


Microlex Anti-Friction Die Sets set up quickly 
BALL JOINT SHANKS and easily . . . open and close freely by hand 





U. S. Patent Nos. 2,422,774—2,422,775 


. eliminate perpendicv- ... eliminate lubrication troubles... give you 
Ss ee ae, more production per grind and longer die 
. 4 a a 
= hughine: and die sé. life. T pi ge manufactured i in any ee or 
BALL ACTION DIE SPecial size to meet your exact specifications. 


. ALIGNERS automatical- Write for catalog. 
ly correct press mis- 





re sleomest. oo to % ‘ 
ack, righttoleft,or : ; ; 
diagonal. Matched REAMER AND ; 
spherical pistes, ; : _ MACHINE £0. 
machined and ca ‘ New Lexington 
mium plated for cued 
long life. 
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Makers of hand and power hack saw blades, a eee SS 
frames and band saw blades. 














meet the Ar last / 


best man 
to see 
about 
saws 
ba-ltiae Alaicls 


, oe | 


Hack Saw Distributor 





“on 


Sliding linear motions are nearly always troublesome. 
Unlimited travel BALL BUSHINGS can be used to 
tremendous advantage on guide rods, guide posts, 
reciprocating shafts and for support of any mechanism 
that is moved or shifted in a straight line. 
























LASTING PRECISION ALIGNMENT 
ELIMINATE BINDING and CHATTER 
ZERO SHAKE or PLAY 
Get acquainted with your Victor LOW FRICTION and WEAR 
Hack Saw distributor. He'll be glad 
to show you how to cut metals and LONG LIFE — LOW MAINTENANCE 
non-metals easier and faster, and cut SOLVES SLIDING LUBRICATION PROBLEMS 
costs too with Victor Hack Saw 
Blades. 






. P P , : ¥y," and | 
And while you're at it ask him for Now available for ‘/ 4” an Sen 


the NEW Victor Wall Chart for your chatt. diameters Additional sizes 
workshop—the Victor Metal Cutting ynd name of our represel 
Booklet for your pocket or tool kit— Write for literature No obligation, of course 
both are packed full of helpful infor- — 


mation ... ABSOLUTELY FREE. THOMSON INDUSTRIES. IN( 
MANHASSET, N. Y. 


Dept. 8 ° 
SAW WORKS INC. PLANTS: Mineola, Long leland....Lancaster, Pa. 
VIC R_ mivoierown, nv. FRICTION COSTS MONEY 
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CONTRACT TOOLING AND PRODUCTION 





Illinois 


Ohio 





PRESS BRAKE DIES 


and Punching Attachments for All 
Makes of Press Brakes 


DREIS & KRUMP MFG. CO. 
7428 S. Loomis Blvd. Chicago 36, Ill. 








DRESEL-BETZ CO. 

Belleville, Tl. 

Designers and Manufacturers of Tools, Dies, 
Jigs, Fixtures, Metal Stampings 


CLEVELAND UNIVERSAL 
JIG COMPANY 
134048t. Clair Ave., Cleveland,O., MUlberry 2600 
DESIGNERS AND BUILDERS 
Jigs and Fixtures Special Machines 
Production Engineering 
Complete Plant Routing and Tooling 














KANKAKEE DESIGN CO. 


Kankakee, Illinois—Phone 8725 
Designers of Tools, Dies, Jigs, Fixtures, 
Gages and Special Machines 


General Drafting and Detailing 
Manufacturing Sources Available 


THE DENNING MANUFACTURING CO. 
1775-81 E. 87th St., Cleveland, O., CEdar 0801 
Designers and Builders of High Grade Dies 








GENERAL DIE & TOOL CO. 

2067 W. 55th St., Cleveland, O., WOodbine 4736 
Dies, Tools, Jigs, Fixtures, Light Stampings, 
Special Machinery, Manufacturing 











Michigan 


THE INDUSTRIAL MACHINE CO. 

1436 East 47th St., Cleveland, O. Founded in 
1908. Builders of Special Machinery. General 
Machine Work. 











DAVIS TOOL AND ENGINEERING CO. 

19250 Plymouth Road, Detroit, Michigan, VEr- 
mont 5-6000. Tools and Dies, Special Machin- 
ery, Sheet Metal Stampings and Assemblies 


KIFFER TOOL & DIE CO. 

5601 Tillman Avenue, Cleveland, Ohio, WOod- 
bine 2440-2441. Manufacturers of Special 
Machinery, Tools, Dies, Jigs, Fixtures, Swiss 
Jig Boring 














LINCOLN PARK MANUFACTURING CO. 
3306 Dix Road, Lincoln Park, Mich., ATlantic 
8111. Special high speed circular, dovetail, flat 
form tool bits. Small machines, jigs, gages and 
experimental parts. Regrinding and salvagin 
high speed flat form, special bits and smal 
flat broaches. Attractive proposition for 
representatives. 


NOBLE & STANTON. INC. 
998 Broadway, Bedford, Ohio, Bedford 1234. 
Tool Makers—Short Run Production Work 








PARAMOUNT TOOL CO. 
1392-98 East 43rd St., Cleveland, O., ENdicott 
2220. Jigs, Fixtures, Dies, Experimental Work 











New Jersey 





THE VIKING TOOL & MACHINE CORP. 

6 Main Street, Belleville, New Jersey. Tools- 
Dies - Jigs - Fixtures - Molds - Gages - Machines - 
Stampings - Specialties 





THE PHOENIX MACHINE CO. 

2711 Church Ave., Cleveland, O., CHerry 1048. 
Contract Grinding, Boring and Planing. Lester- 
Phoenix Die Casting and Plastic Molding 
Machines 














New York 


A. P. SCHRANER & CO. 

3838 Payne Ave., Cleveland, O., HEnderson 
8644. External Cylindrical Lapping Machines, 
Special Machinery, Tools, Dies, Jigs, Fixtures 











AMERICAN MEASURING INSTRUMENTS 
CORP. 


240 West 40th St., New York 18, N. Y. Jigs, 
fixtures, gages, dies, precision parts 


THE VARIETY MACHINE & STAMPING CO. 
12695 Elmwood Ave., Cleveland, O., LAkewood 
8433. Designers and Manufacturers of Dies, 
Metal Stampings. 250 tons capacity 











CONRAD & MOSER 

2-23 Borden Ave., Long Island City, N. Y. 
Machine Tools & Molds, Parts & Machines, 
Aluminum Cast Parts, Aluminum Sheet Formed 
Housings 


Pennsylvania 











RANE TOOL Co., INC. 

17 Ross St., Jamestown, N. Y. Phone 7-175. 

—— in Blanking, Forming, and Drawing 
ies 











ACE MANUFACTURING CORP. 
127 E. Erie Ave., Philadelphia, Pa. 
DElaware 6-4141 
PRECISION GRINDING 
Centerless, Internal, External, 
Blanchard and Thread Grinding 
Tool & Dies—Metal Stampings—Assemblies 
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e HIGH SPEED GRINDING -« 








Famous 












for 








Efficiency 





































ing which is easily replaceable. f.0.b. foctory 


LATHE WORKS 


432A E. Madison St 
South Bend 22, Indiana 


SOUTH BEN 


= 

a . a & 
= Ball Bearing live Center ° 
as ‘ — B 
gw Designed for maxi- v= - = os 
@ mum strength and ri- & z= 
@ gidity, the Ball Bearing s & 
® Live Center is recom- = 
@ mended for high Center with No. @ 
a 2 taper shank * 
a speeds, heavy rough- $13.75 @ 
a ‘49 cuts, etc. 60 degree point runs win, No.3shonk @ 
@ in substantial precision ball bear- $16.25 @ 
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STANDARD D-4 


This new, streamlined bench type grinder 
assures fast, quality finishing on metals, 
plastics, wood, fibre... at low cost. Built 
to machine tool specifications, Standard 
D-4 is equipped with improved band ten- 
sion control and specially designed protec- 
tive motor hood. 4x3614” band. The ideal 
portable unit! 


306 E. 38th Street 


Other styles and sizes In New Manual on finishing — Write Today 


WALLS SALES CORP. 


New York 16, N. Y. 











DRILL THESE HOLES 
BY A QUICK, EASY, INEXPENSIVE METHOD 


Your business letterhead will bring 
literature. 


WATTS BROS. TOOL WORKS 
Wilmer ding, Penna. 








HARDNESS TESTING 
has been done with the 
SCLEROSCOPE 
since 1907 


THE SHORE 
INSTRUMENT 
& MFG. CO., INC. 


9025 Van Wyck Avenue 
Jamaica 2, N. Y. 














The very best facilities for 


‘STAMPINGS 


Ju Small Lots 


DAYTON ROGERS 
—{ lamtu 4 ac taring Company 





Minneapolis (7), Minr. 














A REAL HELPING HAND 
It’s a hel 
ery builders and general machinists have long 
sought—a more accurate and surprisingly faster 
way of transferring screw holes. 


that die makers, tool makers, machin- 


The Heimann Transfer Screw 
Set is a self-contained, complete 
tool. No wrenches or pliers are 
necessary. Made in 3/16’ to 1’ 
diameters. 

Send for price list. 


HEIMANN MFG. CO. 
Dept T 
Urbana, Ohio 
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ABRASIVE 
BAND GRINDER 





IMMEDIATE DELIVERY 


on Popular Sizes of 


Standardized’ PIERCING PUNCHES 
and PUNCH RETAINERS 


@ Punches are made from highest quality water- 
hardened tool steel. Write today for illustrated 
catalog showing wide range of standard Punches, 
or let us quote on special Punches made to your 
specifications. 


THE DUIS SUPPLY co. 


5349 St. Clair Ave. ° Cleveland 14 * UTah 1-0550 
915 Valley Street ° Dayton 4 ° ADams 6011 
In Pittsburgh: Mason, Shaver & Rhoades + BRandywine 5227 





HAND-CUT 


a | Steel Stamps 


Since 1849 Letters and Figures 


Deep, hand-cut letters in special-formula steel—result 
of 90 years of die making—assure clean impressions and 
long service. Face of stamp is angled for extra strength. 
Ideal for parts and tool marking and numbering. Also 
made in reverse for marking molds and dies. 








CHAMFERED CORNERS supply houses 
tes locating the bose 


HOGGSON & PETTIS MFG. CO. - New Haven, Conn. 
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35 Stock Models with 
Mounting Brackets 
Ready for Prompt Delivery 


Also, we are prepared to manufacture 
any type or size of transmission to 


meet specific requirements. 

















ENGINEERING 











